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DONT let the TROUBLE TR) 


Added expense due 
to delays in Winding 
schedules, resulting from 
tight Windings, Short 
circuits, ete,, caused by 
non-uniform insulation. 


Have you examined your winding costs, 
lately, to determine whether you are paying 
hidden taxes to the “Trouble Trio’’? 


Do you know the true cost of your magnet 
wire? In other words, have you added to the 
“price per pound” the added costs of rejections, 
delayed schedules, and customer complaints? 
It is the over-all cost of magnet wire that de- 
termines your coil winding profits—not the 
“price per pound.” 


Through continuous research, Belden mag- 
net wire engineers keep the “Trouble Trio” 
out of Belden Magnet Wire. The copper is 
“dead soft”; spools are full; insulation is uni- 
form. Specify Belden and avoid the hidden 
taxes of the “Trouble Trio.” 


Belden Manufacturing Company 
4633 West Van Buren Street, Chicago, Illinois 
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ABOVE: Transitorq driving oil pump 
on Landis Hydraulic Roll Grinder. 


© No matter what the diameter of the work — grinding. At the touch of a finger the 
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or nature of the material to be ground, 
Transitorg makes it possible to select exactly 
the right speed for the best finish. With this 
Landis Hydraulic Roll Grinder there is no 
such thing as approximation :—there are no 


steps in speed, because Transitorg is infin- 


operator obtains the speed he wants. He is 
complete master of the job. Our engineers 
will be glad to show what Transitorg can 
do for your machines. 

New Departure, Division General Motors 


Corporation, Bristol, Connecticut. Branch 
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Mile after mile of Aluminum wire is pro- 


duced hourly by this wire-drawing machine. 
\ few products, made from wire and rod 
are pictured here. 

Some utilize Aluminum because it is 
light in weight, a good conductor of elec- 
tricity, highly resistant to corrosion, attrac- 
tive in appearance. For others, alloys of 
Alcoa Aluminum provide the higher strength, 
hardness and toughness required in these 
wire products. ALUMINUM COMPANY OF 
America, 2179 Gulf Building, Pittsburgh, 


Pennsylvania. 


ALISHING CO., 932 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
suthorized July 90, 1934. Vol. 20, No. 4 
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HERE’S WHAT THE PICTURE 


TROUBLE TAKES A HOLIDAY. 

When you design with Durez, limitations are few. 
You can use dozens of surface decorations, simple or 
complicated. You can achieve functional design with 
beauty. Judged from almost any angle Sears Roebuck 
engineers, with Durez, have done an outstanding job 
on this year’s Silvertone Coronet . . . a worthy suc- 


cessor to their prize-winning Durez cabinet last year. 


FEATHERWEIGHT BUT TOUGH. 


If you were to lift the Silvertone Coronet, you'd be 
surprised at its light weight, kept at a minimum by 
the Durez cabinet. But despite its weight the cabinet 
is amazingly strong. The bangs and abuse it gets in 
everyday service can never make it chip, dent... 


or show signs of wear. - 


ASSEMBLY SIMPLIFIED. 


Durez is self-insulating...eases the problem of wire 
placement... no special insulation necessary. In as- 


sembly the set can be slipped easily into the cabinet. 


General 


SHOW : 


DOESN’T 


SIMPLIFIED PRODUCTION. 


Despite intricate design, this cabinet, like a// Durez 
parts, is formed and finished in a single operation. 
Using Durez does away with the necessity for japan- 
ning, sandblasting and other conventional finishing 
operations. When it comes out of the press it is 


complete even to the final surface finish. 


PLEASING SURFACE. 


Durez gives your product a lustrous, satiny smooth 
surface finish that is always pleasant to touch. And in 
addition Durez is moisture-resistant, non-resonant, 


can be molded in a wide range of colors. 
* 


No matter what your problem may be, Durez can 
probably help you solve it. For further information 
and free ““Durez News” write General Plastics Inc., 
1610 Walck Road, North Tonawanda, New York. 


Plastics’ 


DUREZ 



















CLEAR ROAD AHEAD 


WITH THE 


GENERAL CABLE 
PRODUCT 


This maker's name is your warranty 


that “wire-caused’ coil winding trou- 
bles can be cured. 
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OPPORTUNITIES FOR SAVINGS IN 
EVERY DEPARTMENT OF YOUR PLANT 
..- BECAUSE U-S°S ELECTRICAL SHEETS 


Combine these 
qualities 


Uniformly low core losses 


High permeability 


Superior punchability 


Flat and true to gauge 


Wide variety, grades and 
finishes 


O fer you these 


advantages 


High-efficiency equipment 
No hot spots 


Low magnetizing current 

High magnetic-circuit 
efficiency 

Compact design 


Long die life 
Faster production 
Fewer burrs 


High space factor 
Compact design 
Low production costs 


Freedom in desig: 


ELECTRICAL MANUFACTURING 





meets an KEECTRICAL 


MANUFACTURER 


How two engineers 
pooled their knowledge... found the best 
electrical sheets for the job and pro- 


longed die life 48%. 


OTH men were experts in their 
respective fields. One knew the 
problems of electrical design and man- 
ufacture. The other knew silicon steels 
and their properties. 

Together, they analyzed the prob- 
lems of design and manufacture. Ques- 
tions were raised, discussed, settled. 
Through this close cooperation they 
determined the best grade of electrical 
steel for the product and established, 
among other things, an improvement 
in the punching of laminations which 
later meant 48% longer die life. 

Engineering Service is a much-abused 
term. Too often it means only the mail- 
ing of a catalogue or a bid for your order. 

But “Electrical Sheet Service by 
Carnegie-Illinois” means actual help 


on your specific problem of designing 
and manufacturing electric equipment 

. earnest side-by-side cooperation of 
electrical and metallurgical engineers 
thoroughly familiar with the jobs to be 
done. Circumstances, of course, deter- 
mine how helpful we can be, but of this 
much you can be sure: 

The man from Carnegie-IIlinois 
will not rest satisfied with his rec- 
ommendations until every prob- 
lem connected with silicon-steel 
sheets has been solved to your 
best advantage. 

When you are considering changes 
in designs or manufacturing methods, 
we invite you to call upon us for this 
kind of service. Together we can per- 
haps produce results that neither of us 
could achieve working alone. 


U:-S°S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


UNITED STATLES. S1EE L 


OCTOBER, 1937 


Chicago 


United States Steel Products Company, New York, Export Distributors 














































SKF AND K-C UNITE 


SKF -EQUIPPED BUILT BY KINGSTON-CONLEY ELECTRIC CO. 
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in assuring dependability in small motors 





Industry comes to 
SSCS for unbiased 
bearing counsel 
because SSP 
makes practically 
all types of anti- 


friction bearings. 












@ The letters “SASS” on this Kingston-Conley fractional 


horsepower motor have a special meaning for manu- 
facturers of power tools, water pumps, compressors and 
other light equipment. 


They are synonymous with quiet operation, long motor 
life, increased torque and ceaselessly smooth, low- 
cost running. 


By standardizing on efficient ball bearings, Kingston- 
Conley assure their customers of the utmost in motor 
dependability. The bearings are always SSS where 
performance is a requisite. aa 


=3KF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 





BALL AND ROLLER BEARINGS 
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Speciallsl Wt fractional, KP 5upe8. 
Our motors are produced by men long experienced in the field, and 
made of the finest materials obtainable. We are told by our customers 
that our motors give the utmost in performance and dependability— 
which has been our endeavor throughout our many years in the field. 
Volume production, and the fact that we specialize in fractional 
horsepower sizes, makes possible our remarkable motor values. K-C 
MOTORS include single-phase, three-phase, and capacitor-start 
heavy duty power motors; also single and two-speed fan motors. 
They can be[furnished in bronze and ballbearings, 1/6, 1/4, 1/3 and 
1/2 H.P., 1740 R.P.M.; 1/6, 1/4, 1/3, 3/4 and 1 H.P., 3450 
R.P.M.; 1/6 and 1/4 H.P., 1140 R.P.M.; also 1/3 and 1/2 H.P. 
bench grinders. 


KINGSTON-CONLEY ELECTRIC CO. 
Lyitth P lainfield, Vow forse 


t 
DESIGNING ENGINEERS AND MANUFACTURERS OF FRACTIONAL HORSEPOWER ahaa MOTORS 
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Casing pipe emerging from the Aluminum 
Paint spray booth at the Allenport, Pa., 
works of Pittsburgh Steel Company. 













Now this Casing Pipe is Painted Aluminum 


for greater protection at no greater cost 


Like most ferrous products, casing pipe for oil wells 
is given a protective coat of paint. After using black 
paint for many years, the Pittsburgh Steel Company 
now sprays with Aluminum Paint made with Alcoa 
Albron Paste. Here’s why they changed: 


1. While Aluminum Paint costs them more per gallon 
than black paint, it gives more coverage. 

2. Greater covering capacity makes Aluminum Paint 
no more costly per square foot than black paint. 

3. Aluminum Paint’s higher protection against rust 
and corrosion gives a more satisfactory finish. 


In the growing list of products that go to market in 
a gleaming, silvery coat of Aluminum Paint there are 
articles of every description. Bed springs and battery 
cases, rock crushers and recording instruments, hack 
saw blades and ignition cable. All find that Aluminum 
Paint is more attractive, more durable, more economical. 
Methods of application vary according to products 
and purposes. But brushed, sprayed, roller-coated, or 
dipped, the best of results are obtained when the pig- 
ment is fine-flaked Alcoa Albron Paste or Powder. 
We'll gladly send information about methods of ap- 
plying Aluminum Paint and assist you in working out 
processes best suited to your needs. Write ALUMINUM 
COMPANY OF AMERICA, 2179 Gulf Bldg., Pittsburgh, Pa. 
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: Model Illustrated is No. 110 
” AC-DC Relay. Complete line 
ry includes a type and model for 
k every conceivable application. \ ; 
c Quick and delayed action types, @ No larger than the stone from David's sling, yet in most 
1m sensitive and heavy duty, step- fields of industry RELAYS by GUARDIAN possess the WRITE FOR 
cal. Oe ee ee eee power to finish many a gigantic task, where, like Goliath's 
es sword and shield, the mechanical method is too bulky, too ILLU ST RATED 
pes — a cower comment to — against problems 
: which RELAYS by GUARDIAN take in easy stride. 
ig meerenCAyS ye GATALOG M. 
Are you seeking a way to improve your product, eliminate 
_ excessive mechanisms, make your machine more respon- 
Me sive, more efficient, less costly, more saleable? . . . Then 
out investigate RELAYS by GUARDIAN immediately. 
UM Send for our catalog M, “RELAYS by GUARDIAN,” 
Pa. with specifications and applications for the many types of 


Relays, Stepping Switches, and electrical control units 
illustrated. This valuable book may start you on the way 
toward a new era in modern manufacturing . . . may, in fact, 
fit your products for markets undreamed of. 


RELAYS by GUARDIAN is Free . . . and no obligation. 


We'll gladly send it, if you'll write at once, on your 








letterhead. — | 
GUARDIAN (Gj ELECTRIC 
1627 W. WALNUT STREET CHICAGO — ILLINOIS | 
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FAMED JEWELED CROWN OF OUR LADY OF THE ANDES my HY; Fashioned as a thanks offering to the Virgin Mary by 
me E 


« 
the grateful inhabitants of P. pavan when that city escaped a dr eadful plague in the early I 16th Century. Made of pure gold, set with 4535 emeralds, the 


lar 


ve 


t of which we tehs 45 carats the crown ts valued at 84.500.000 and is considered 


? 


one of the finest creations of the hand of man through the ages. 
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To, create anything so fine that its craftsmanship transcends all comparison is almost entirely 
a matter of ideals. Hoover Ball and Roller Bearings are created to achieve mechanical per- 
fection... quality rather than quantity. It is obvious that such a purpose means that they 
cannot be constructed cheap enough for ordi- ei 6) @) \ 7 H R 
nary use. But, by this very token they are a 

mark of distinction for the machines they serve. eS an oy Company 


She Avistecval Uf Bearings ANN ARBOR: MICHIGAN 
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Givglok “DUAL ACTION 


ye Caught br the Camera 


Sharp edges em- 
bedded, forming 
positive lock. 
Tongues flexed — 
setting up powerful 
m Spring Tension. 













U. S. Pat. No. 
1775705 


Only Everlock 
Washers have this 
patented dual-act- 
ing tongue. 





























Unretouched 


Note sharp edges in 
contact with sur- 
faces—tongues set 


* POSITIVE LOCKING AND ‘ flexing when 


nut is tightened. 


POWERFUL SPRING TENSION 


To keep screws and nuts tight requires 
two definite principles: 


(1) Powerful Spring Tension set up by 


the flexing of many tongues. Released — tongues 
back to original po- 


(2) Positive Locking by sharp projecting sition—definite evi- 
ras 7 dence of powerful 
edges on tongues that dig into the working spring action. 


surfaces. 


These pictures show how Everlock 
Washers afford this dual action — show 
why you can depend on Everlocks to 
reduce complaints and service calls wher- Only Everlock 


Washers make 
ever nuts or screws are used. heen tone, dae 


FREE SAMPLES mailed on request. Just dentures — definite 


evidence of locking 
specify sizes you want. So positive that only 
a powerful wrench 
can release the nut. 







Thompson-Bremer & Co. 
1640-A W. Hubbard St. CHICAGO 
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Nine times out of ten, cost of parts you use can be 
reduced by fabricating them from WILMINGTON 
VULCANIZED FIBRE—the one material that can be 
so much more easily fabricated that substantial savings 
are possible. 


Though tough and hard, WILMINGTON FIBRE 
Sheets, Rods and Tubes nevertheless lend themselves 
readily to all machining operations—can be punched, 
stamped, drilled, sawed, formed, up-set, threaded, 
planed, milled, shaved, ground and polished—can be 


BST dL 


Economics... 


TOTAL SAVING on Yearly 
Requirements-$1,191.09 


turned into parts with your ordinary equipment and 
methods. 


We offer you our close cooperation in determining 
uses and possible savings for WILMINGTON FIBRE 
parts in your products. We'll gladly analyze your 
needs—make recommendations and submit samples 
accordingly. Just call us in, or send specifications. 
There's no obligation . . . and we may be able to 
save you the little on every part that amounts to so 
much on your total requirements. 


WILMINGTON FIBRE SPECIALTY COMPANY 


WILMINGTON, DELAWARE 
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Jependable 


Old Faithful Geyser, one of the wonders of Yellowstone 
National Park, always lives up to its name. Night and 
day, at regular intervals, Old Faithful spouts a column of 
water into the air, often attaining a height of 170 feet. 
The dependability of Delco motors is a par- 
ticularly important asset to the man who sells 
household appliances. The rigors of everyday 
use, together with frequent starting and stop- 
ping, demand extreme dependability in the 
power unit—and Delco motors are designed and 
built to provide it. Dealers, manufacturers and 
consumers recognize this fact. That is why lead- 
ing makes of washers, ironers, refrigerators, air 
conditioners, oil burners and stokers are Delco- 
equipped. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. In Canada: 
McKinnon Industries, Ltd., St. Catharines, Ont. 


DELCO |: 
| MOTORS 
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TAYLOR 


VULCANIZED FIBRE e PHENOL FIBRE 
TAYLOR INSULATION e SILENT GEARS 


Increased demand for Taylor products 
called for greater manufacturing capac- 
ity... was met by new buildings re- 
cently completed, thousands of feet of 
additional floor space, new processing 
equipment, and a complete paper mill 
that is second to none in the quality of 
its output. 


Taylor ‘‘Planned Service’’ is geared to 
meet requirements, large or small, 
standard or special ... can be relied on, 
always, as an unfailing source of supply 
... permitting you to operate with smaller 
inventories. Ask for more information. 


TAYLOR FIBRE 
COMPANY 
NORRISTOWN, PA. 
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—a complete line of heavy PITTS 
BULLETIN 800 Control Stations 


Ideal for machine tools. Surface and flush mounting in any combination of push buttons, pilot 
<7” ~=lamps, and selector switches. Unusually rugged. Generous wiring space. Attractive appearance. 








Allen-Bradley Co. 

1309 S. First St. 

Milwaukee, Wis. 
‘ase send me Bulletin 800. 


No pivots—no pins—no bearings—no com- 
plicated mechanism—just a direct connec- 
tion from the plunger to the contacts. That's 
the secret of the Allen-Bradley solenoid 
starter's trouble-free performance. Wear, 
dirt, or corrosion cannot interfere with its 
smooth, frictionless operation. 


Not only is the Bulletin 709 solenoid starter 
the most simple starter on the market, it is 
also the most compact. Nevertheless, all 
Bulletin 709 starters will easily disrupt cur- 
rents of not less than ten times their maxi- 
mum horsepower rating. The double break, 


So 


CLOSED 


UBLE FREE? 


silver alloy contacts on Bulletin 709 solenoid 
starters never need filing. Hence, these silver 
alloy contacts outlast many ordinary cop- 
per-to-copper contacts. 


Note the generous wiring space, white en- 
ameled cabinet interiors, front-of-panel 
wiring, accessible terminal connections, re- 
movable cabinet covers, and the many 
knockouts on Allen-Bradley solenoid start- 
ers. Then you'll see why installation and 
inspection of these starters is so simple. 
Write for the latest Allen-Bradley book- 
let, “The Story of the Solenoid Starter.” 


Other Allen-Bradley Solenoid Starters 
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REVERSING SWITCH 
Bulletin 705 solenoid 
reversing switch. The 
contactors are mech- 
cnically interlocked. 


COMBINATION STARTER 
Bulletin 712 combination 
automatic solenoid start- 
erand disconnect switch. 


MULTI-SPEED STARTER 
Bulletin 715 automatic 
solenoid starter for 
multi-speed motors. No 
back-of-panel wiring. 


RESISTANCE STARTER 
Bulletin 740 automatic 
resistance type starter. 





TABRICATED METAL PARTS 


illustrated are a few of the thousand and one sizes 
and shapes of small sheet metal parts that Scovill 
makes for industry. Some are brass, copper, steel, 
aluminum. Nickel, zinc, tin and practically every 
other base metal is represented. 





Many of the parts are furnished as they come 
from the presses, ready for the Scovill customer 
to further fabricate or assemble into his product. 
Others are shipped completely finished, plated, 
enameled or in some finish of the basic metal. 


The parts shown are small but when ordered 
in quantity, so that Scovill’s production methods 
can be used to best advantage, surprising econ- 
omies can frequently be made. 


Complete facilities are here available for the 


4 manufacture and finishing of parts by practically 
- e any modern production operation. 


Stampings, drawings, screw-machine products, 


forgings from non-ferrous metals, cold heading, 


noid eyelet machine work and metal assemblies. 


silver 
cop- Whether the parts or products are for a gaso- 


line pump, a vacuum bottle, a vanity case or a 
pouring spout, the manufacturing problems have 
the same common ground. 


Scovill has successfully served many other 
companies by producing for them the metal parts 
they purchase—may be able to help you. 


An illustrated booklet, ‘‘Masters of Metal,’’ 
will tell you our interesting story in further de- 


tail. Write for it to Scovill Manufacturing 
Eon) Company, 65 Mill St., Waterbury, Conn. 


SCOVILLE 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 
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Here Is an 


Enameled Magnet 
Wire for Coils 


AG TEA 












ENAMELED WIRE 


In the designing of any electrical or radio apparatus discern- 
ing engineers are unusually particular about the efficiency of the 
coils that may enter into the product. Leakproof Enameled 
Magnet Wire meets the most rigid requirements. 


A new method of coating gives it a smooth, permanently 
adherent enamelling and mercury process tests guarantee absolute 
uniformity. Its great flexibility and tensile strength assures even 
laying at any winding speed. Try it. 


Hudson also produces high grade cotton and silk-covered 
wires and all constructions of Litz wires. Unusual specifications 
as to coverings are also completed by Hudson. Let us know 
about your problem. 


WUDSON WIRE COMPANY 
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WITH STANDARD 
MACHINE SCREW 
THREAD 

























y eS Then 


Be \\ Then. 










PUNCH OR | = DRIVE A 

DRILL A | Vy x SHAKEPROOF 
HOLE OF | i THREAD- on Y 
CORRECT | y |: sat Y 
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NO MORE Live On me 


@ Now, without making any changes in present Find out by actual experience on your own work 
shop practice or constructional details, you can what Shakeproof Thread-cutting Screws can do 
eliminate the expensive tapping operationonscores for you. See how easily and quickly they drive— 
of your assemblies—simply by using Shakeproof how securely they hold. Check the actual time 
Thread-cutting Screws. Actually cutting theirown saved by the elimination of tapping. The savings 
thread, they tap and fasten at the same time, thus _ possibilities will amaze you Write for a Free 
reducing costs while speed- | Demonstration Kit, today! 
ing up production. And, 
bene they dothecona’  SHAKEPROOF LOCK WASHER CO. 
tapping, each screw fits rof Sbakeproof Products Ma 
its thread perfectly. S Tool Works 

2533 No. Keeler Ave. 


ate Illinois | 
WRITE FOR YOURS IN CANADA: Canada Illinois Tools, Ltd., Toronto, Ont. 


d., 
U. S. ~_ roe . 1,862, 436-1 909,476— r _— ee 
Other Fo 


nts. Patents Pen ing. re 
Today! “ea 1937 by Illinois Tool Wo’ a 


i E> WET KIT! 
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Balance 


PHOTOGRAPHED ON AGFA FILM 


ISTOCRAT 


nmumnannanbee Quiet Propeller Fan Blades 


PERFECT BALANCE is just one of the many charac- 
teristics which contribute to the smooth, quiet and 
efficient operation of TORRINGTON PROPELLER 
FAN BLADES. Either model will improve the beauty 
and performance of your unit and help to sell it. 


PATENT NOS. 2,072,3 


The Torrington Mfg. Co. 
Torri ngton ~- Conn, USA. 


1b) aU) 3 
MODEL 


STANDARD 
MODEL 


ELECTRICAL 
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*That is to say, Aluminum Goods Manufacturing 
Co. makes almost everything in the way of alu- 
minum and stainless steel stampings and moldings. 


@ Aluminum and stain- 

less steel stampings and moldings 
regularly produced by the contract 
and automotive divisions of Alumi- 
num Goods Manufacturing Co. are of 
many types and sizes, for many and 
varied uses. Some are simple in de- 


sign, some are exceedingly complex. 


The point is, that regardless of the 

nature of your product, you can 

depend on A.G.M. Co. for precision production, 
for expert engineering counsel and cooperation 
and for specialized care and attention to every phase 


of your order, from blueprint to shipping platform. 


ALUMINOM™M GOODS 


MANITOWOC 


OCTCBER, 1937 


WISCONSIN 














LAMINATION DIES 





wr . For High-Speed Economical 
Production You Need Perfect Dies 


The march of progressive dies for high-speed and economical pro- 
duction goes onward. For example, the six-stage progressive die 
shown above is successfully operating in a high speed press and 
producing a complete rotor and stator blank at each stroke of press. 





To produce perfect blanks in large quantities at high speed, the dies 
must be masterpieces of accuracy and design. The making of such 
dies is not to be entrusted to just ‘‘any’’ die-maker. They demand 
the services of expert craftsmen, years of experience, and an up-to- 
date practical engineering staff to insure maximum saving of stock 
and the most economical high-speed production . . . WM. P. 
STEIN & CO., die-makers since 1903, offer you exactly such services. 
We Invite Your Inquiries 


WM. P. STEIN & CO. 


GOOD LAMINATIONS CAN ONLY 424 ST. PAUL STREET 
BE MADE FROM A GOOD DIE ROCHESTER, NEW YORK 
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NO FINISHING OPERATIONS! 


The advantages of pre-finished metals 
over raw stock (plated and polished after 
fabrication) need no emphasis. Rapidly, 
TERMS Oran ests Mc Cee Ta 
cee tsa Cs ee aC Race 
Tint-Metal has the same advantages. It 
comes to you in the color and metals of 
your selection — completely pre-finished. 
Qe CMC eee eee 
You save up to 40% on material and 
labor costs. You gain new beauty for your 


product. Investigate this new metal. 


OCTOBER, 1937 
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It is copper coated ghiy polishe 
only after-an allurme¢ p br; ht suixface has been obtained 
— the colot process is applied. 

The Result is different! 
Tint-Metal glows\with the warmth of rich, vivid color. 
It is modern — andpractically mar proof. It is cheerful 
— as only a bright, campletely pre-finished metal can be. 


AVAILABLE IN QHEETS OR COILED STRIP 


Also Sheets with Non-Metallic Backing (Metal-Bord ) 


Sheet Sizes — Up to 36” x 96’ 

Strip Widths — 4,” to 12”, gauges from .006 to .045. 
Base Metals — Copper-Zinc, Copper-Steel, Copper-Tin.* 
Colors — Yellow (gold), red, blue, 

Finishes — Bright, satin, striped. 


metallurgists for this one purpose. Tint ig ideally 
suited for electrical devices, stamped parts, gs, toys, 


Send for Beautifully Illustrated 


and Free Samples — No Obfigati 
AY 
é 


AMERICAN NICKELOID COMPANY 


12 SECOND STREET, PERU, ILLINOIS —SALES OFFICES IN PRINCIPAL CITIES 
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If quality, dependability, and right prices mean anything in the 
development of your new or the improvement of old products, then 
choose Signal Motors—They are made by small motor specialists— 
backed by nearly half a century of successful motor-building experi- 
ence—in a plant in which the complete motor is manufactured by 
workmen who know how to build small motors. That's why Signal 
motors are high-quality and at the same time low in price. 


Illustrated on this page are only three of the many types of Universal 
and Shaded Pole small Fractional H. P. Motors, 1/500 to 1/10 H. P. 
Write us in detail how you plan to motorize your products. We'll 
gladly recommend the proper type motor to meet your needs. 


SIGNAL ELECTRIC MFG. CO. Menominee, Michigan 
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ENERATORS, 
great sources of 
electrical ener- 
gy, would work 
in vain without 
adequate insula- 
ion. Synthane plays its part. 
ynthane protects—protects the flow 
f energy from generator to bus bar 


» substation to point of use.... 


ynthane has many other applica- 


HEETS 


RODS « TUBES ¢ FABRICATED PARTS « 


tions. ... Synthane Bakelite- 
laminated is a uniformly dense, solid 
material possessing a combination of 
useful physical, chemical, mechani- 
cal and electrical characteristics. It 
is tough, strong and light in weight; 
one of the most effective dielectric 
materials; chemically inert and 
corrosion resistant. It is easy to ma- 
chine. The uses for Synthane are 


countless. ... Synthane is a type of 


SILENT STABILIZED GEAR MATERIAL 


material indispensable in insulating 
electrical products. It may similarly 
be of material assistance in the manu- 
facture of your product. Write for 
“Synthane for Mechanical Applica- 
tions”. (Please indicate your require. 
ments in your request.)... Synthane 


gives you Material Satisfaction. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 
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Initiative — Resourcefulness-Cooperation 
: to advance the interests 


Waliay -— after five? years of use. by a steadily. growing’ |! list 
of the best known maniifacturers—IRC Cement ‘Coated Wire : © 
“Wound Resistors. have established’ ‘records of performanté, — 
durability and’ fresdont: from: sethne wnnnpened. | in the 8 DES ate 
resistance field." at f senses 
sisernizthi are made to stand sears overloads, moisture—even Paki 
the famious saltwater ithmetsion test, 1 |) i 
‘Danger of expansion of resistance wire or stress ¢ on ‘the ‘wie re 
is definitely eliminated by applying and hardening the famous ©). 
IRC: Cement Coating at comparatively low temperatures. eat Epes iit 





Sei 3 SE 
‘In. short, IRC: Power Wire Wounds « are designed. for bees aoe 
who can’t: afford to take chances :.on--resistor: failures“ 2 on 
* i ‘ A, oh eeeneease i 7tS.8 i i ; . ‘ _— 
ais eT ee tie adttigae goed peteaietcae ae stittel paid eA sary. 
and | 
all it 


INTERNATIONAL RESISTANCE COMPANY 


401 NORTH BROAD STREET. PHILADELPHIA. PA. 


Factories or Licensees in Canada, England, France, Germany, Italy, Denmark and Australia 


) MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
) MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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Materials as iMPORTANT AS DESIGN 


In product development, material is just as important as design. Failure to sense this has pre- 
vented public acceptance of many a good basic idea. Every detail of a machine or appliance 
should be as nearly right as expert engineering can make it—and to place performance or 
appearance at the mercy of doubtful material, to save a few cents here and there, may turn 
out to be not a gain but a loss—the game may not be worth the candle! Insurance against this 
is often the use of Seymour Nickel Silver or Phosphor Bronze instead of less dependable alloys. 


Wbsence of any of the following qualities in a product 


CAN SERIOUSLY HANDICAP ITS CHANCES OF SUCCESS 
pment sictaiiaell —_—— — — oie 1 


DUCTILITY TEMPER 


PREDOMINANT a OF SEYMOUR PHOSPHOR BRONZE 


FATIGUE RESISTANCE FRICTION RESISTANCE 


SEYMOUR NICKEL SILVER—An alloy of copper, nickel and zinc. Its 
even grain makes it ideal for silver plating, and its silvery white 
color is scarcely perceptible when exposed by wear of plate. Ideal 
also for other plating, especially chromium, no underplate being neces- 
sary. It is capable of a wide range of hardness, from dead soft to a 
lively spring temper. In its ductile stages, it is superb for deep draws 
and difficult spinning. When properly leaded, it machines freely. In 
all its forms, it is practically corrosion proof. 


NON-CORRODIBILITY 


rn < 


dir OL 


—— 
NON-CORRODIBILITY 


WHITENESS MACHINABILITY 


( 
= — 


RESILIENCY MACHINABILITY 


SEYMOUR PHOSPHOR BRONZE—An alloy of copper, tin and phos- 
phorus. Principal characteristics: non-corrodibility, toughness, and ex- 
treme fatigue and friction resistance. Subject to a considerable degree 
of hardness—therefore excellent for springs that must stand long, con- 
stant flexure. Practically indifferent to sudden thermal change, will not 
“arc’’ when charged or spark appreciably when struck. Very free 
cutting when leaded. Efficient in electrical instruments, and in all 
devices used in camp areas. (Test samples of either alloy on request.) 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


SEYMOUR 


NICKEL SILVER™PHOSPHOR BRONZE 


“CONTROLLED GRAIN” NICKEL ANODES 
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For Every Electrical Need 


HE widespread use of INSUROK in the electrical 

industry is eloquent proof of the high quality and 
adaptability of this versatile Richardson plastic. Of 
known chemical, structural and dielectric properties, 
INSUROK successfully resists the destructive action of 
most chemicals, solvents, oils, acids, reagents and other 
liquids. It does not corrode; does not deteriorate with 
age; is unaffected by sudden temperature changes. 


INSUROK is supplied in a wide range of grades, sizes, 
thicknesses and finishes, in sheets, rods, tubes, punch- 
ings and other forms. It may be fabricated in your own 
plant or furnished by Richardson to your specifications 
in close tolerances. 


Consult the Richardson Design, Engineering and Re- 
search Laboratories about the use of INSUROK in your 
present or contemplated products. There is no obliga: 
tion involved, of course. 


The RICHARDSON COMPAN 


MELROSE PARK, {CHICAGO ILL. FOUNDED 1858 LOCKLAND, (CINCINNATI 0 
NEW BRUNSWICK, N. J. : INDIANAPOLIS, IND. 
DETROIT OFFICE: 4-252 G. M. BUILDING, PHONE MADISON 9386 
NEW YORK OFFICE: 75 WEST STREET, PHONE WHITEHALL 4-4487 
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2S, Sizes, To insure successful operation — 

, punch- the Robins Conveying Belt 

four Own Company has equipped the 

fications Eliptex Vibrating Screen You sell a machine. The machine fails and you lose 


“ pictured above with a a customer. Why does the machine fail? In all too 
an P - - ae S 
{in your lias hdd aeoled ater. many instances because you thought that any motor 


o obliga- would do—and then the motor failed. 


Crocker-Wheeler ball-bearing motors are designed 
for trouble-free operation. 


1. The patented bearing seal prevents grease leak- 
age and keeps out foreign matter. This, incidentally, 
means that your customer will not have to re-grease 
the motor for years at a stretch. Many Crocker- 
Wheeler motors have gone 5, 7 and even 10 years 
without having the grease changed. 


2. Vacuum impregnation of the wound stator insures 
successful operation under conditions involving acid, 
dust, moisture, etc. 


The motor on a machine usually represents about five 
per cent of the total price, but many future orders for 
machines may depend upon the design of this motor. 


CROCKER-WHEELER ELEC. MFG. CO. 


Main Office and Works: AMPERE, N. J. 
EXCELLENT ENGINEERING SALES OFFICES IN PRINCIPAL CITIES 


MER “Wie, 
se % 
SA D> 


>» 
ase. at— 
eg 20 mes 
© Fear 


OCTOBER, 1937 































@ There is a wide variety of Grasselli Prod- 

ucts for the electroplater. In fact, it is 
G 4 iy . S 7 f Ti ; possible to secure all electroplating supplies 
from one source. That source is GRASSELLI. 


ELECTROPLATING ZIN-O-LYTE for brilliant zine plating. CADA- 


LYTE for cadmium plating, anodes for cadmi- 





um, zine, nickel, copper, brass and chromium 
LINED) plating. Alkalies for cleaning. Acids for pickling. 


Bright dips and other chemicals. 





i" @ Full Automatic Plating Machines, Barrel 
( A S S E if L Platers, Motor Generators, Rheostats and Elec- 
trical Instruments, Tanks for all purposes, 


ELECTROPLATING 


Washers, Dryers, Racks, Burnishing Barrels, 


i j | Buffing, Polishing testing equipment lathes 
quippment available from one source—GRASSELLI. 





| @ We offer the electroplater complete service. 
| ¢ R fay 5 . 3 if if l We study carefully each problem and each 
installation in order that we may fit the 


ELECTROPLATING 


materials to the job required. New com- 
positions, new formulae, new applications, 


aS ene new processes are all placed at your disposal. 


 £€& I: DU PONT DE NEMOURS & COMPANY, INC. 


GUPOND GRASSELLI CHEMICALS DEPARTMENT Grasset) 


Wilmington, Delaware 
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@ There is a wide variety of Grasselli Prod- 

ucts for the electroplater. In fact, it is 
G 4 iy S s 7 fi i ; possible to secure all electroplating supplies 
from one source. That source is GRASSELLI. 


ELECTROPLATING ZIN-O-LYTE for brilliant zine plating. CADA- 


LYTE for cadmium plating, anodes for cadmi- 





um, zine, nickel, copper, brass and chromium 


TN TOF plating. Alkalies for cleaning. Acids for pickling. 


Bright dips and other chemicals. 





@ Full Automatic Plating Machines, Barrel 
6 Nf \ . . E if | I Platers, Motor Generators, Rheostats and Elec- 
trical Instruments, Tanks for all purposes, 
ELECTROPLATING 


Washers, Dryers, Racks, Burnishing Barrels, 


Buffing, Polishing testing equipment lathes 


SEY aa available from one source—GRASSELLI. 





@ We offer the electroplater complete service. 
65 R fy . . E if if l We study carefully each problem and each 
installation in order that we may fit the 
SSE a materials to the job required. New com- 
positions, new formulae, new applications, 


ASSIS 


new processes are all placed at your disposal. 


£1. DU PONT DE NEMOURS & COMPANY, INC. 


GRASSELLI CHEMICALS DEPARTMENT 


Wilmington, Delaware 
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An Assembly Method that helped 
MAKE “A $250 PRODUCT” TO SELL AT $85 


should be worth investigating for your work 


A ONE TIME doctors had to pay from $250. 
to $700. for a Cold-Cautery-Scalpel. 
Now they can get this efficient and reliable 
“Wappler” instrument for only $85. Even 
the country practitioner can own one since 
American Cystoscope Makers, Inc., applied 
mass production principles and intelligent 
thought to the design of such equipment. 
In this achievement the maker states that 
Parker-Kalon Hardened Self-tapping Screws 
played an important part. “They enabled us 
to save quite a sum on the cost of molds be- 
cause inserts in the plastic parts could be 
avoided ... They simplified the attachment 
of parts to the molded housing, saving much 
assembly labor and greatly increasing pro- 
duction speed . . . The fact is that stronger 


fastenings also were secured, for these 


unique Screws hold more securely than ma- 
chine screws in either inserts or tapped 
holes.” It is no wonder that this manufac- 
turer says—“Now when an assembly is to be 
made on any of our products we first con- 
sider Hardened Self-tapping Screws.” 


Let us help you investigate this cost-cutting 
method of assembling metal and plastics 


On your own work it is likely that fastening jobs 
could be simplified and economies effected by using 
Hardened Self-tapping Screws in place of ordinary 
devices. In 7 out of 10 cases where metal or plastic 
assemblies are required this method can be used to 
advantage for all or part of the fastenings. A Parker- 
Kalon Assembly Engineer will call on request to go 
over your fastenings with you and point out all oppor- 
tunities. A letter to us obtains this service without 
obligation. 


PARKER-KALON CORPORATION 
196 Varick Street New York, N.Y. 


ER-KALON //adetn FASTENING DEVICES 


Yj 
A_ HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY &@ 'Y' Sead 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
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To survive the sand in the grinding or sand blast- 
ing department . . . to survive the tentacles of 
corrosive fumes or acids, a motor must be espe- 
cially designed and built for immunity. 

The Fairbanks-Morse totally enclosed fan- 
cooled motor is more than a match for conditions 
deadly to ordinary motors. Dust and fumes are 
repelled, yet fans at each end of the shaft venti- 
late and adequately cool the motor to assure 


DIESEL ENGINES 
PUMPS 

ELECTRICAL MACHINERY 
FAIRBANKS SCALES 
RAILROAD EQUIPMENT 
WATER SYSTEMS 


REFRIGERATORS 
RADIOS 

WASHERS 

FARM EQUIPMENT 
STOKERS 

AIR CONDITIONERS 
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A MOTOR MUST BE 


Born Immune 


TO LIVE IN DUST 
AND FUMES 
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normal operating temperatures. Because grease- 
lubricated, sealed ball bearings are used through- 
out, lubrication is reduced to once a year. Many 
other protective features are incorporated .. . yet 
the over-all dimensions are the same as on open- 
frame motors. 

For service where ordinary motors fail too soon, 
you will save by installing an F-M fan-cooled 
motor. Write for Bulletin AEB401.7-25. 
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IS GETTING THERE 
# 


... AND NEVER STOPPING 
* * * 


Engineering is an exact science. All competent engineering organizations 
eventually arrive at solutions which are duplicates in a practical sense. 
But the leader gets there first. 

That is why it so often happens that loudly announced advances in the 
design of motors, pumps, Diesels, and scales are already from one to five 
years old at Fairbanks, Morse & Co. In many cases, these advances have 
already been superseded by something better, for Fairbanks-Morse engi- 
neers never presume that anything is beyond improvement. 

By investing in F-M equipment you secure the results of the latest 
disclosures of science. 

For information helpful on your problems of power, pumping, or 
weighing, address Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, 
Ill. 34 branches at your service throughout the United States. 


* * * 
FAIRBANKS MORSE 


PUMPING 
AND WEIGHING EQUIPMENT 





107 YEARS OF PRECISION MANUFACTURING 































NEON TRANSFOR 


CONT 
; ROLLER COIL 
24 wound at 


ME 
ath to 6 Minutes to Wind 


Once 












sections 


will get increased output with the new Duo-Matic 


Here is a new coil winder with a number of mechanical improvements 
which greatly extend your opportunity for increased coil output. Handling any 
G type or size of paper-insulated coil up to 5” outside diameter, its new construc- 


tion permits the winding of up to 28 coils simultaneously! 


The Leesona Duo-Matic 





ons (No 105 Coil Winder) 
nse. 
Two separate rolls of insulating paper — inserts vad 
are automatically cut to length and automatically 
the injected between wire layers. 
five Accurate wire-turn location — no possibility of 
nave crossed turns at extreme ends of wire layers — 
5 symmetrical winding assured. 
ngi- 
. Two-piece arbor construction —- complete trans- 
fer of wire turns for 28 coils takes only one to two 
atest minutes. 
Tensions are graduated — definite settings for 
different wire sizes can be recorded and set-up 
» OF saved (changeover from one specification to an- 
ago, other involving 10 coils, for example, takes only 


45 minutes). 


Space-winding and mid-tap attachments 
Double paper rolls assure smooth inserts 





WRITE FOR NEW BULLETIN! This 4-page bulletin carries a complete description of the 
Duo-Matic and mentions production records on a number of typical coils. 


UNIVERSAL WINDING COMPANY P.0.Boxx1605 PROVIDENCE RI. } | 


| DUOsMATIC COIL WINDER 


winds up to twenty-eight coils at once .. . 
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The skill, experience, and resources of 
Chicago Rawhide Manufacturing Com- 
pany’'s engineers are always available to 
Industry in solving the practical as well 
as the technical aspects of shaft sealing 
problems. 


One of the principal agencies in this 
service is the Development and Research 
Laboratory. This is fully equipped to study 
quantitatively the individual and com- 
bined effects on seal performance of sur- 
face speed, temperature, oil level, and oil 
aressure. Obviously, with so many vari- 
ables the solution of any specific prob- 
lem requires both experience and skill. 


This Division has pioneered the majority 
of developments in this field in the past 15 
years. It was the first to establish and 


publish definite surface speed limitations . 


for friction type seals. 


lf you have a critical sealing problem, 
present it to Chicago Rawhide’s Develop- 
ment and Research Division for their study 
and specific recommendations. Many 
such problems initially considered im- 
possible of solution have been solved in 
our laboratory by running a series of 
sealing tests on the customer's own 
machine. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1286 ELSTON AVE., CHICAGO, ILLINOIS 


59 Years Manufacturing Quality Mechanical Leather Goods Exclusively 


PHILADELPHIA e CLEVELAND e NEW YORK ¢ DETROIT ¢ BOSTON @ PITTSBURGH e CINCINNATI 
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MADE EASIER-- 
MORE COMPLETE 





You can enhance the appearance and guard the 
performance of your product with G-E Accessory 
Equipment. Switches . . . cord sets . . . connect- 
ing devices, small in size, are important in carrying 
design to its logical end. 

1. G-E Appliance Switches are compact and neat. 
In the large and varied line, you will find exactly 


the right switch for your particular application. size and shape to conform with your product. 


2. G-E Disconnecting Cord Sets are styled to har- G-E Accessory Equipment will aid in the plans | 
monize with modern appliances. Too, they enable you are making for your product. It will facilitate 
your product to be displayed without a dangling finished design . . . assure dependable service and 1 a 
cord. lasting operation. 

3. G-E All-rubber Plugs, molded on the cord, illus- Write for complete information. Address Sec- 

trate real designing skill. Out of the comprehensive tion Q-8910, Appliance and Merchandise Depart- 
General Electric line, you can select a plug of proper ment, General Electric Company, Bridgeport, Conn. 





GENERAL (3) ELECTRIC 


ACCESSORY EQUIPMENT | 
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN. 
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. . . find us specially equipped 


to handle their unusual problems 


N increasing number of manufacturers are making use of 
Micalnsulator Company’s unequalled facilitiesand ready 
cooperation in the development and manufacture of new and 


improved electrical insulation. The examples cited are typical. 


ww 4 og 


Our long experience has equipped us to successfully 


NT NT 


CANIT 


complete this order for man-sized Micanite 
Commutator Rings. As the originator ot built-up Mica insulation, we 
are in asimilar position to furnish you with better Micanite plates, 


segments, tapes, cloths, tubes, washers, etc. 






eS 


LAMICOID The Laminated bakelite sheet material illustrated 
which has materially increased the life of this 
manufacturer’s plating barrels is the product of Mica Insulator Co.’s 
modern research unit. Other developments include Translucent 
Lamicoid, Graphic Lamicoid, Decorative Lamicoid as well as standard 


electrical and mechanical sheets, rods, tubes and fabricated parts. 


A446 
“PERFECT 7 


‘a M A 4 © Literally thousands of feet of this improved Empire 
y P P 


s LS adrnahber tg 





varnished cambric tape and cloth have gone to work 
at Boulder Dam and Norris Dam — making both temporary and perma- 
nent electrical wire and cable joints. Laboratory and service tests by 
electrical manufacturers have proved that Empire Tapes more than meet 
their exacting requirements as to dielectric strength, tensile strength, 
elongation, 


pliability, finish, uniformity, and resistance to aging. 





San Francisco, Seattle. Canada: Montreal, Toronto 


MICA INSULATOR COMPANY, 200 Varick St., New York; 542 South Dearborn St., 


Chicago; 1276 West 3rd St., Cleveland. Branches at: Birmingham, Boston, Cincinnati, Los Angeles, 























MAKING-—the largest one-piece Micanit: 
Commutator Rings ever produced, 


DEVELOPING — new acid-resistant 


plastic panels for plating barrels. 












SUPPLYING—improved Varnished Cambric 


insulation for unusual operating conditions. 


Tt “ai VT Tr, a gan Ce SS eS CO a . = 


py wa rei Tat ZTE 





ey eT 4 8 INVYHU FILYND TYOITdH 


“111 ‘OSYOIHS “9TH AFIDIUM 919 


AUR RE 
et ee 


49313 sired daay 01 4samod pup 
PLE Ry Bd) a LL a, 
PIB Clr SIE) Seles ately 
SIS eB) wR PPR POLLY 


™ 
mo 
Or 
= 
a> 
uJ 
a 
O 
-— 

U 

O 


VTAVS NAA STONE AAV WLOd 


conditions. 





-resistant 


e Micanite 
roduced 








22 oe en nena 


hee, my vs 
Wk ie ... TO SIMPLER DESIGN AND BETTER PERFORMANCE 
ea 





DUPLEX TYPE 


THE “CD DUPLEX’”’ PRECISION 
BALL BEARING 


A compact angular contact bearing 
with two-piece outer race of single- 
row width; deep grooves and steep 
contact angle give very large thrust 
capacity in either direction, without 
added width; equipped with machined 
bronze retainer riding on ground 
shoulders of inner ring. 


THE ‘‘CARTRIDGE”’ PRECISION 
BALL BEARING 

A superior self-sealed, greased-packed 
unit of double-row width, with 100% 
more grease capacity than any other 
self-sealed bearing ; embodies a highly- 
effective removable all-metal laby- 
rinth seal of unique design, that re- 
tains its efficiency without friction, 
wear, or power loss; fitted with a grease 
refilling plug; simplifies design, pro- 
vides more compact mounting by 
eliminating protective closures, speeds 
up assembly, assures cleanliness. 


THE ‘9000’ SERIES PRECISION 
BALL BEARING 
An advanced self-protected unit, fur- 
nished either with one or two side 
shields; incorporates a labyrinth seal 
equally effective in horizontal or verti- 
cal position; no contact of seal with 
rotating parts, therefore no seal friction, 
wear, or loss of power; interchangeable 
with standard felt seal bearings of 
wide outer ring type, but affords 
larger grease capacity. 
. 


THE “LITRO CL”? ULTRA-} 
PRECISION BALL BEARING 
An ultra-precision bearing in every 
detail, adapted to speeds of 50,000 
R.P.M. or higher; deep grooves take 
thrust in either direction; completely- 
machined, balanced, light-weight re- 
tainer of specially treated phenol- 
impregnated linen composition, rides 
upon the ground shoulders of inner 

ring. 


CARTRIDGE” TYPE ere LITRO CL 
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As the years have passed, Industry has repeatedly had 
to conquer new frontiers. Changing economic conditions 
have called for better methods and better machines, 
which have created many new and perplexing problems 
for the machine designer. And where the anti-friction 
bearing has been involved, NORMA-HOFFMANN —"‘trail 
blazers’”’ in so many of the great advances in bearing 
practice—-has ever been ready to aid in the solution of 
these problems. 


Pictured here are NORMA-HOFFMANN’S most recent con- 
tributions to bearing design—four PRECISION BEARINGS 
developed and produced at Industry's call for bearings 
that could be applied more quickly and economically, 
or that would meet unusual conditions of space or speed. 


Bring YOUR bearing problems to NORMA-HOFFMANN. Let our engineers work 
with you. Write for the NORMA-HOFFMANN catalog, which describes 108 
distinct series of PRECISION BEARINGS embracing over 3000 catalogued sizes. 





PIKEUVISIVN SEAKINGS 


BALL, ROLLER AND THRUST 





NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S.A. 
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Does your product require 
gears for speed changes? 
Then our review of fibre and 
metal driving elements with 
advantages, disadvantages, 
limitations and opportunities 
should help. 


Coil-winding machines speed 
production in the well-man- 
aged repair shop. Here is a 
quick guide to those machines 
available with an indication of 
just what they can mean to the 
individual motor service organ- 
ization. 


Various alloy metal stampings. 
More and more are they being 
used in products of all kinds. 
A  first-aid-to-the-user review 
that answers the always re- 
curring questions of what, 
where, how, when and how 
much? 


New stimuli for design pro- 
gress. What are those things 
currently influencing and bring- 
ing about further advances in 
better electrical products? A 
designer's view of design. 
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FRANKLY, WE’RE AMAZED! 


Unless you are intimately associated with the die casting industry, it will be difficult 
for you to fully appreciate the spectacular progress of this modern branch of engineer- 
ing. Since the development of the new alloys, based on Horse Head Special Zinc, the 
widespread utility of die castings has been inevitable. As metallurgists, we had every 
confidence in the ability of the metal, but it remained for the die casting engineer, 
with an amazing skill and ingenuity, to create die castings typified by those shown on 
this page. 

Each year, for the past eight years, the commercial die casters of the country have 
sent us their outstanding ZINC Alloy Die Casting applications for exhibit at the 
Annual Metal Expositions. Each year this collection has served as a visual report of 
progress. Now, in our ninth consecutive display, we present an array of die castings 
that cannot fail to impress the alert engineer or production man. 

Visit us in booths F-32 and F-36, Atlantic City Auditorium, October 18-22, and be 
convinced of the engineering acceptance of this amazing metal and method. 


THE NEw JERSEY ZINc CoMPANY 


160 FRONT STREET NEW YORK, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are specified wt 


HORSE HEAD SPECIAL (onn22"séunv) ZINC 
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PRODUCT DESIGN 


HAT is this product design theme that runs so vigorously 
through the current developments of industry? Is it styling? | | 
ls it better engineering? ls it anticipating the impulses of the | 

consumer? ls it an idea that has been sold to industry and is about to 

run its course if not intelligently handled and guided? Ils it a mere 
fad? Is it the power that will open or hold any market? 


To any one of those questions, alone, the answer must be an 
emphatic No. Yet there is essential truth in them all. They are, 
be it said, questions that recurringly confront those backing the cause 
of good product design. Perhaps a definition might help. 


PRODUCT DESIGN IS THE PROGRESSIVE IMPROVEMENT 
OF GOODS BY THE CO-ORDINATED ADOPTION OF THOSE 
ELEMENTS OF APPEARANCE, MATERIALS, ENGINEERING, 
y! PERFORMANCE AND SALES APPEAL WHICH MAY BEST 

. BRING ABOUT A READY ACCEPTANCE, AT A REASONABLE 
iad PROFIT TO THE MAKER, IN A PRE-EVALUATED MARKET. 


ineer- 
c, the 
every 





To that cause, as applied to electrically-energized light and heavy 


ineer, duty appliances, machines, and equipment is the Third Annual 
wn on ELECTRICAL MANUFACTURING October Product Design Num- 

ber dedicated. In the pursuit of those industry-stimulating objectives 
sett the Third Annual ELECTRICAL MANUFACTURING Product 
ok ; Design Contest has been conducted; the announcement of award 
wings winners and the publication of their papers appearing in this issue. 

Much fundamental progress has been made in the past two years; | 

anal be significant developments will emerge from the years just ahead. | 

Product Design, like the color that is becoming so definite a part | 
NY of it, is coming into its own. | 
N. Y. | 
fied wit 


INU 






| T IS significant that the question most asked about 
industrial design has changed from “‘What is it?” to 
| “How is it done?” The independent industrial de- 
| signer has become an accepted fact—not a speculation. 





He is here to stay because his work has paid in dollars 

and cents value. 
Designers today aren’t artists who lock themselves up 
in an attic to dash off masterpieces for future genera- 
HENRY | - Sa a ee * 
tions—they don’t follow a lone wolf policy in their 
DREYFUSS way of living or working. They live in and appreciate 
a very realistic world. One of the basic qualities of a 





good designer is to know how to get along with people 
—the sales, advertising and last but by no means least, 
| the engineering and production departments. He has 
to know how and when to compromise and what “can’t 
do” and “can do” mean. 

Jeing an integral part of the business organizations 
we work for is important. On the other hand, it is 
just as important that we do the thing we are really 
engaged for and that is to stay far enough away from 
the problem to keep a perspective of it. The value of 
the outside point of view is something we have all 
stressed a great deal. It is our opinion (when I say 
our opinion, IT am being bold and assuming that I am 
talking for other designers as well) that tying a man 


While there are wide extremes to be found in the 
way in which designers work, as well as in their 
views of their own activities, the idea of professional 
industrial designer is a logical outcome in the 
evolution of this relatively new field. Henry 
Dreyfuss, who has contributed, in all probability, 
quite as much as any one else to the improvement in 
design work and to the clearer view of the place of 
the designer who accepts his chosen field as a pro- 
fession, here tells how a designer works, step by 
step, On a specific problem. 


48 





INDUSTRIAL DESIGNING 


BY HENRY DREYFUSS 
INDUSTRIAL DESIGNER 
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down to a drafting board to do nothing but design 
radios (or whatever else it is) for eight hours a day, 
five days a week, won’t result in a particularly good 
design. This doesn’t mean that good results can’t be 
had or aren’t had every day from design departments 
within organizations, but creative design work needs the 
stimulus of independence and change. One of the 
easiest things to do in any work is to go stale, and va- 
riety is certainly the spice of design. 

This talk about “the creative effort” in design may 
sound arty, but it’s really pure common sense. All 
businesses are finding it profitable in increased efficiency 
by shortening days and giving longer vacations—keep- 
ing a fresh viewpoint. This fresh viewpoint is even 
more important in design work. 

If a designer can do a radio one hour, spend the 
next five hours doing an airplane, and the next three 
days working on a locomotive or whatever jobs he may 
have in his office, he can bring more inspiration and 
more of this outside point of view into industry. This 
is not necessarily true of mechanics or engineers and 
here is where the designers and engineers differ. De- 
signers and engineers have to work hand in hand— 
their jobs must be complementary—and complete and 
harmonious co-operation between the two is essential 
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to good results. Engineers need “freshness” but they 
also need an intimate familiarity with their products. 
Theirs is the job of building up the mechanics of a 
product, piece by piece, exact detail by detail. Their 
job is more strictly technical. The designer has to 
understand the limitations in business, the limitations 
of machinery, the limitations of sales, but he can’t af- 
ford to be encumbered by them. He may have to accept 
those limitations but as a challenge rather than as a 
restriction. 


The engineer's job is to devise and assemble a mass 
of detailed parts so they function together smoothly 
and efficiently. The designer's job is to take that 
assembly and through form and color make it look 
integrated and as efficient as it is. 


How do we go about doing this? We don’t all 
work alike and we have different theories about how 








work should be carried on. However, to illustrate the 
general method we follow in our office, I am going to 
describe briefly one of the jobs we have done. This 
happens to be a Hoover cleaner, but the same general 
principles would apply if it were a train or a Five 
and Ten Cent kitchen utensil. 

The first sketch describes with empty chairs—and 
you have to people them in your own imagination— 
the first step to be taken after a company and designer 
have agreed to work together. We suggest a round 
table discussion. At that table, as you can see, we 
ask to have represented the management or executive 
end of the business, the engineering department, the 
production, the sales and the advertising departments. 
We are anxious to know what the advertising depart- 
ment wants to talk about. How do they want to ap- 
proach this thing? We want to know from the sales 
department what they think they can sell—at what price 
they think they should work towards—and whether we 
can spend more money or less money on the product. 
We want the ideas and opinions of the management. 
From the engineering department we have to know the 
all important facts about what is practical to do and 





: AS THE PRODUCT WAS ROUGH IDEA SKETCHES FIRST PLASTER MODEL LATER PLASTER MODEL 
) EVOLUTION OF A TYPICAL RE-DESIGN PROBLEM INDICATING STEP BY STEP 
| PROCEDURES THAT COOPERATIVELY LED TO THE FINAL WELL-THOUGHT-OUT 
| AND APPEARANCE, ENGINEERING, PRODUCTION, MARKET-MEETING RESULT. 


EARLY WOODEN MODEL 
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EARLY METAL MODEL 


FINISHED CLEANER DESIGN 













































NEW CORD PLUG 


TOOL KIT 


what isn’t. The production department has to give us 
information about their problems of time in getting the 
products through the plant, etc. The research depart- 
ment and laboratory must take us into their holy of 
holies and let us know what is being developed behind 
their locked doors in the way of new mechanics, new 
materials, etc. All this and more before we set pencil 
to paper. 

We go through the factory and study the facilities 
we have to work with. We study competition thor- 
oughly, also using whatever information is available 


HENRYthrough the company or its advertising agency. Part 


of our job is to give our client the jump on his com- 
petitors and therefore we have to know all we can 
about competitive products. Another and vital phase 
of a designer’s work is his knowledge and familiarity 
with new materials—new colors—new trends (a vague 
word but bearing very concrete results in success or 
failure of a new design). Fortunately, manufacturers 
of materials make it a point of keeping designers well- 
informed about new developments as they know we are 
constantly working on new products and often find 
new uses for their materials. 


UR meeting and factory trip over, we go back to 

sit down at our work bench to put our design sug- 
gestions on paper. We make what I call idea sketches 
—there may be many; there may be few. No matter 
how wild the idea may be, we put it down and then 
make a selection of what we think are the best ideas. 
Another round table meeting is held with those pre- 
viously present to find out if we are on the right track. 
Something is selected at this meeting for development. 
In the case of the Hoover cleaner—and this is often 
true of other products—we worked on the main form 
in clay and the first illustration shows our model. With 
the main form pretty well set, materials were consid- 
ered. Weight was one of the most important factors 
and the Hoover Company set about to search for the 
lightest weight material. Magnesium, used until then 
primarily in airplanes, was decided upon after careful 
experimental and investigation. Plastics were also 
thoroughly looked into and it was found we could go 
ahead with a plastic hood to take care of the motor 
housing. Many more plaster models followed with in- 
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CARTONS OLD AND NEW LOGOTYPES 


numerable revisions of shapes, proportions, etc. We 
painted up some of them to experiment with color. We 
were anxious to get away from the traditional black 
and silver used for utility products of this sort. We 
finally settled upon grey and blue. The grey was 
chosen for its neutrality practicability and because 1 
does not show dust as much as black. Blue was used 
for accent. Magnesium cannot be plated so we utilized 
the rough texture of its finish as a distinctive feature, 
and had it enameled. It formed a good contrast to the 
smoothness of the molded plastic hood. 

Wooden models follow the plaster models and metal 
models the wooden—throughout this process the de- 
signer becomes a commuter between office and factory. 
Blueprints and drawings flow constantly back and forth. 

In my particular office, although we make all detail 
drawings related to appearance, we make a very few 
working drawings and for a good reason. We assume 
that a cleaner company knows more about the mechanics 
of a cleaner than we do, and that a refrigerator com- 
pany knows more about refrigeration. We don't at- 
tempt to tell engineers what they can make and what 
they can’t. We do, however, many times ask them to 
experiment with new ideas which we want to incor- 
porate in our design. We work along closely with the 
engineering department on all developments. All work- 
ing drawings made by the factory from our drawings 
are referred back to us. The whole process is one of 
close co-operation, because if that were not so, neither 
we nor the client would get results. 

Attention to detail of design is one of the most im- 
portant contributions a designer can make. In the 
case of the cleaner every detail down to the bolts and 
screws was designed—and this is as it should be. In 
designing a train we not only design the train outside 
and in, but also every detail and accessory including 





porters’ uniforms, matches, magazine covers, china, 
silver, etc. We feel that if we are designing a product, 
any detail related to that product in the way of cartons, 
display, lettering, etc., is part of the job 

(Continued on p. 124) 
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Aside from matters of appearance, but by no means 
leaving them out, what engineering factors deserve 
primary attention in the development of better 
electrically-energized products? After all, en- 
gineering and appearance are but partners in the 
progressive improvement of familiar light and 
heavy duty appliances, commercial devices, business 
machines and machine tools. So we invited Mr. 
Muir, who is pre-eminently well-qualified to speak 
on the subject, to outline the situation as he sees it. 


PF BET TER ENGINEERING 
IMPROVES PRODUCTS 


RG, 

MUIR 
ROGRESSIVE as is the design engineer, he must mate consumer which demands good taste and attrac- 
constantly ask himself these questions: How can tiveness in the finished product. It is assumed, there- 

[ improve this product, simplify it, give it greater fore, that the design engineer will obtain the assistance 
sales appeal, more utility value, and lower its cost? of capable designers, artists, or stylists to give his 
“Progressive” is a truly accurate designation, for eco- product a good appearance. 
nomic and social progress demands just these things In the field of science there are certain basic or 
from industry, and it is only through progress in en- fundamental laws which must be conformed to, and so 
gineering or technological development that industry, in design engineering it is helpful to lay down certain 
through the design-engineer, can give the public more broad principles, objectives, or specifications which 
and more for the average wage. will be recognized. I would suggest these: 

There probably has been no time in the history of Product should be superior and distinctive. 
engineering when the design engineer has made more This objective may be met by improving the per- 


} progress in this direction than he has in the last few 


a ' : formance as to reliability, economy, convenience, or 
years. There have been rapid and radical changes in 


ease of operation, in fact, by any improvement which 


design of almost every device or engineering product will increase the scope of usefulness of the product and 


on the market during this period. Undoubtedly mass 


; ow make it more desirable and available to the user or the 
psychology demanding a change has had its influence, 


. public than products previously available. 
but on the other hand, design engineers have found 


, . ; Product should add something to the art. 
ways to radically improve designs, increase the useful- cae : é ee 
1 ess of their products and reduce the costs This would require an invention, a new principle, 
: : : , a or some radical change in existing art whereby there 
3 It is recognized that good appearance has a great : Ce ee en, eee y th 
y sales valne and there is a comstentic jaceeaiian an is a marked improvement in performance or a marked 
c < c c . « a a. s «< 


consciousness in industry and on the part of the ulti- reduction m — or some entirely ‘new product) not 
heretofore available. 

Product should include the new materials, new 
processes and new methods of science, research 
and experimentation. 

Product should have the benefit of the highest 
BY R. C. MUIR type of ingenuity and technical ability available. 


VICE PRESIDENT IN CHARGE OF ENGINEERING Science and research have given us many new ma- 
GENERAL ELECTRIC COMPANY terials and new methods of treatment or new pro- 
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RESEARCH AND EXPERIMENTATION LED TO A 
THREE-BLADE DESIGN FOR THIS TRAILING-TIP 
94 IN. AIR CIRCULATOR. IT IS NOW BOTH 
QUIETER AND OFFERS INCREASED AIR DELIVERY. 


cesses which have heretofore limited the engineer in 
the design or manufacture of his product. The chem- 
ist and metallurgist have been the most important con- 
tributors in this direction. 

The physicists have discovered the “why” and 
of various phenomena, thus making it 


‘wherefore”’ 
possible to utilize forces that formerly were not under- 
stood. Research has also given us new tools to work 


_with, and machinery manufacturers have supplemented 
‘this with machine tools which permit superior manu- 


facture, closer tolerances, and better finishes at lower 
costs than formerly possible. 





IMPROVING THE MOTOR WITH BETTER ENGINEERING 


(A) THOROUGH UNDERSTANDING OF TECHNICAL FACTORS HAS 
LED TO AN INTERMITTENT DUTY ELECTROLYTIC STARTING CAPAC. 
ITOR AND A TORQUE ROD MOTOR MOUNTING BASE WHICH 
ELIMINATES COIL SPRINGS AND OFFERS CONSTANT BELT TENSION. 


AND MACHINES TO BE 


(LEFT) 


HORSE POWER MOTORS 
RIGHT) MOUNTING. 





(B) ILLUSTRATING COORDINATION IN THE DESIGN OF MOTORS 
DRIVEN 
FLANGE TYPE (RIGHT) END SHIELDS PERMIT CLOSE COUPLING OF 
DRIVING AND DRIVEN UNITS. 


(C) IMPROVED TREATING PROCESSES MAKE POSSIBLE THE REDUC- 
TION OF 95 PER CENT IN THE ACTIVE MATERIAL OF THE NEW 
REFRIGERATION MOTOR (RIGHT) OVER ITS EARLIER COUNTERPART 


(D) THERMOPROTECTORS INGENIOUSLY PROTECT FRACTIONAL 
FOR EXTERNAL (LEFT) AND INTERNAL 
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visciatoeas welding and electric are or fusion weld- 
ing have opened up possibilities of simplification of 
design and lower costs. Heat treatments, particularly 
in furnaces with controlled atmospheres, make it pos- 
sible to give to materials finishes, qualities, or charac- 
teristics not heretofore available, and in many cases 
such treatments eliminate extra operations and lower 
costs. Die casting, especially of zinc, has become one 
of the most common processes for making parts, espe- 
cially if ornamentation is desirable. Even cast iron, 
with properties unheard of a few years ago, gives the 
design engineer new possibilities of cost reduction. 
Plastic compounds have assumed a most important 
place, and in many cases have superseded metal with 
improved appearance and greater durability of surface. 

All of these improvements in materials, methods of 
treatment and manufacturing processes have made it 
necessary for the design engineer to know a great deal 
more about them than previously, as the design must 
necessarily make the best use of them. Each material 
requires its own special design, which in turn means 

knowledge of the properties and characteristics of 
each material and how they must be handled. Some- 
times the design has been a failure because when chang- 
ing the material the original shape was retained. 


CORRECT KNOWLEDGE NEEDED 
M' MRE thorough knowledge of phenomena, gained 
through technical research, experimentation and 


investigation, enables the design engineer to more 
clearly predict product performance and, therefore, 


THE FACE TYPE (LEFT) AND 
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CONTROLS OF VARIOUS TYPES GAIN THROUGH 
THE APPLICATION OF BETTER ENGINEERING 


(A) OLD AND NEW IN ROOM TEMPERATURE THERMOSTAT 
UNITS. SUBSTITUTION OF MOLDED PLASTIC FOR METAL CASE 
MADE POSSIBLE ATTRACTIVE STYLING AT LOWER COST. 


(B) APPLICATION OF TWO BASIC PHENOMENA NOT HITHERTO 
APPLIED FOR THIS PURPOSE IMPROVED THIS GENERATOR VOLT- 
AGE REGULATOR AND OFFERED ELECTRICAL AND MECHANIC- 
AL SUPERIORITY WITH REDUCTION OF SIZE AND INCREASED 
ACCURACY AND RUGGEDNESS. 


(C) WIDE CYCLE DE-FROSTING OF REFRIGERATORS MAINTAINS 
BETTER TEMPERATURES. 


must be utilized to the fullest extent. Ingenuity is 
one of the most important attributes of the designer, 
but the ingenious engineer who does not have high 
technical ability should always obtain the assistance 
of those who do. 

After all, every product must be manufactured. Tool 
expense, setup expense, the amount and type of labor, 
the investment required, are all major considerations, 
so that a close coordination of engineering and manu- 
facture is essential. No product should be released for 
manufacture by the engineer or accepted by the factory 
until both the engineer and the manufacturer have 
reviewed it and are jointly satisfied. This means: it 
should be simple and easy to manufacture; it should 
permit of manufacture with low waste and spoilage. 

The suggestions of the practical and experienced 
man in the factory are often surprisingly helpful, and 
then there is the psychological consideration that the 
factory group is stimulated to do.a better job when it 
has had an opportunity to assist in the design. 

As to what the earnest design engineer should “do” 
or “not do” I prefer to work on the positive side of 
any problem, and feel that, if we devote ourselves to 
the “do’s,” the “don’ts” will be more or less automatic- 
ally taken care of. At any rate, I shall dispose of the 
latter in this way—‘Don’t proceed until the design has 
been checked against your fundamental principles, ob- 
jectives or specifications and you are satisfied.” 
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In connection with the accompanying illustrations of 
new or improved products there may well be indicated 
the practical application of these broad principles. 

The 1 hp. capacitor type motor with torque rod belt 
tightener base illustrated is an excellent example of 
improvement in electrical and mechanical design of an 
old product through ingenuity and good technical en- 
gineering. A thorough technical understanding of 
electrical design has provided a motor with superior 
torque and efficiency and with extreme quietness of 
operation. The motor employs a unique design of ca- 
pacitor contributing to compactness and good appear- 
ance. The intermittent duty electrolytic starting ca- 
pacitor is made in the form of a hollow cylinder where- 
in is assembled the cylindrical running capacitor 


OPERATING SO SWIFTLY AS TO RECORD LINE DIS- 
TURBANCES IN SOMEWHAT LESS THAN _ 0.005 
SECONDS AFTER THE STARTING IMPULSE IS GIVEN. 
THIS NEW AUTOMATIC OSCILLOGRAPH MAKES A 
PHOTOGRAPHIC REPORT OF FACTORS OF TOO 
BRIEF DURATION TO BE OTHERWISE RECORDED. 
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BASED ON A NEW PRINCIPLE, THE RECORDING 
SPECTROPHOTOMETER BECOMES AN IMPOR- 
TANT FACTOR IN PAPER, TEXTILES, PAINTS, INKS, 
CERAMICS ANDFINISHES FOR COLORCONTROL 


the appearance of which remains the same as that of 
the single unit capacitor, and the use of common me- 
the 
torque rod base the engineer has balanced the torque 


chanical parts is permitted. In the design of 
gradient of the weight against the torque gradient of a 
This 


eliminates the cumbersome and unsightly coil springs 


highly developed torque rod of special material. 


which had previously been used and gives constant belt 
tension for any given load regardless of the belt load or 
the adjustment of the initial tension. 

The face type end shield and flange type end shield 
on otherwise standard motors, also shown, indicate a 
| | practical and effective coordination of design of the mo- 
| tors and the machines to be driven. The design of 
the face plate or of the flange into the end shield per- 
R. C.mits close coupling of the driving and driven unit into 
mMuirthe simplified and compact overall machine. Through 

~ standardization, machinery manufacturers enjoy simi- 

lar mounting dimensions for polyphase, single phase 
and direct current motors with all types of enclosures, 
| and have available approximately 10,000 different rat- 
ings with only six sets of end shield dimensions. 

In the case of a 300 ampere “latched in” contactor 
of the type extensively used, the latching-in mechanism 


ELECTRONIC DEVICES SHOW BENEFIT 





RD ANNUALS 


PRODUCT DESIGN NUMBER 








THESE 300 AMP. CON- 
TACTORS SHOW PRO- 
GRESSIVE GAINS. 





(TOP) NEW DESIGN OF HELD- tea = 
IN TYPE. (BOTTOM) ORDER ir Y - 
FORM OF “LATCHED-IN“ i dtm 
TYPE. NEW MAGNETIC KORE : 
































7 
Alnico in the core 


MATERIAL THE KEY. 


Latching Mechanism 
\ 





has long added complication, cost and maintenance ex- 
The new Alnico held-in contactor eliminates 
the complicated mechanical latching-in mechanism, re- 
duces cost and decreases maintenance expense. Alnico, 
a product of magnet 
properties as to strength and magnet permanence here- 
tofore not available. An ingenious design incorporat- 
ing this material in the core of the magnet has resulted 
in a superior and distinctive contractor. 


pense. 


research, possesses permanent 


A new resistance welding control panel employs 
The use of 
spot and seam welding for ordinary and alloy steels and 
also non-ferrous metals and alloys has been rapidiy 


electronic tubes and a simplified circuit. 


extended through electronic control. 
Photoelectric paper register control is widely used 
for controlling package wrapping, paper stacking and 
(Continued on p. 106) 


OF RECENT DEVELOPMENTS, TOO. 









Scannin 
Head , 


rt G3 
>. oe 
ar 
a | 


. oa 

wa fi 
| - e° 
an 5, : 
TTT i titre 





Selector 


Control Switch 


(A) HERE AN APPLICATION TO WELDING MAINTAINS HIGH WELD 
QUALITY WITH INCREASED OPERATING SPEED. (B) PHOTO- 
ELECTRIC REGISTER CONTROL INCREASES OUTPUT, IMPROVES 
ACCURACY AND REDUCES REJECTS. USED IN PAPER FABRICATION. 
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AS THE JUDGES 
VIEW THE CONTEST AND 


' ' 1 ; ; \ | 
Notable progress has been made in the past year in the improved design of 











electrically-energized light and heavy duty appliances, business machines, e 

commercial devices and machine tools. This was amply reflected in both st 

the quality and quantity of those papers entered in the Third Annual 7 

Electrical Manufacturing Product Design Contest. The 1937 problem of 2 

judging the papers, simplified this year by the elimination of ‘positioned’ a 

awards and the substitution of a plan which makes all the award winners of \ 

equal rating, would otherwise have been definitely more difficult. S 

Judges this year, as announced in the July number of Electrical Manufactur- ou 

ing with detailed biographical data, were: Harold Van Doren, Industrial S 

Designer; L. F. Mitchell, Chief Engineer, Addressograph-Multigraph Corp.; mi 

Egmont Arens, Industrial Designer; and E. R. Searles, Editor, Electrica! 

Manufacturing. Here is how the judges viewed the 1937 contest. ‘ 
i 
sh 
th 
in! 

L. F. MITCHELL EGMONT ARENS ke 

“Now that the judg- “In making my de- = 
ing has been completed cisions regarding the - 
and the awards are to relative merits of those - 
be presented to the win- papers and product de- he 
ning contestants in the signs submitted for the on 


Third Annual ELec- 
TRICAL MANUFACTUR- 
ING Product Design 
Contest, it becomes a 
pleasure to comment 
briefly on the competing 
papers as a whole. 

“Entries in this contest certainly evidence sound en- 
gineering and represent the creative ability of the pro- 
fession. This is indicated by the high quality of engi- 
neering design that has been incorporated in the many 
product designs that were submitted. While all could 
not be selected for awards, the majority warranted con- 
siderable merit. 

“Manuscripts and illustrative material were well 
prepared and it was evident that careful study had 
been devoted to their preparation. Because of this fact, 
much deliberation was required before the entries of 
prize winning caliber could be selected. 

“T enjoyed the pleasure of collaborating with the 
other judges in this contest, and wish to express my 
appreciation for the wonderful stimulus and interest 
that this competition has created. I believe that it is 
of inestimable value to the engineering and manufac- 
turing fields, and I think 
that ELecrricaL MANv- 
FACTURING Should be 
complimented for spon- 






soring such an intensely 
interesting program.” 


‘ 


Third Annual ELec- 
TRICAL MANUFACTUR- 
ING Product Design 
Contest the three ele- 
ments of good design to 
which I gave major 
consideration were (1) 
Style, (2) Organization and (3) Creative Invention. 

“Style is what might be called the current fashion 
in “eye appeal” to use a salesman’s phrase—aesthetic or 





sculptural form to use an artist’s conception. Our ideas 
of good style are constantly changing because the sum 
total of current artistic refinement creates what might 
be called aesthetic obsolescence, just as mechanical re- 
finement constantly creates mechanical obsolescence. 

“Organization is the unifying, simplifying principle, 
i.e., the pulling together and co-ordinating of various 
working parts of a machine into a simpler organism. 

“Creative invention is mechanical or artistic original- 
ity, under which head might be added what I like to 
call “consumer engineering’—thinking a product out 
from the consumer or user’s angle. 

‘Naturally these various qualifications are interde- 
pendent and intermingled in any given design. Thus 
style must include both organization and originality. 
In judging the various designs I tried to give due 
weight to each of these qualifications. 

“The papers all showed a distinct striving toward 
good style, eye appeal, sculptural form. This was 
noticeable, not only among papers submitted by pro- 
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fessional industrial designers with an artistic back- 
ground, but by engineers and executives as well. As 
indicated above, design style does not stand still in this 
fast moving modern world. It is a very fast moving 
vehicle. Wuth hundreds of artists and engineers and 
inventors—the most creative minds of Europe and 
\merica working on these problems night and day there 
is a constant development and refinement going on in 
our conception of what constitutes good style. That 
is why 1937 good commercial design makes the best 
modern of three to five years ago look a bit antique. 

‘Some of the designs submitted in this contest were 
amazingly progressive in mechanics and engineering 
hut definitely dated in. style. 


[ make this point to 


show the necessity of 
those who would design 
industrial products to 
keep constantly abreast 
of most recent — style 
tendencies if they would 
keep their product in the 
current mode to achieve 





consumer acceptance.” 


HAROLD 
VAN DOREN 


“Contests such as 
those conducted by 
EvLectricAaL MANU- 
FACTURING have a value 
far exceeding the pub- 
licity they bring to the 
winners or the cash that 
accompanies the 
awards. They focus 
the eyes of a whole in- 
dustry on the need for 
constant improvement, 
and they clarify the contestant’s own thoughts so that 
he can better estimate the contribution he has made. 

‘Acting as one of the judges this year was an en- 
lightening and a somewhat frightening experience— 
frightening because of its vast implications. Here were 
scores of men who had spent weeks, months, maybe 
years investigating every minute detail, every operating 
vagary of almost as many different devices. No small 
pebble was left unturned to uncover means of reducing 
weight by half an ounce, increasing speed by only a few 
rpm., consuming fuel or electrical energy with five per 
‘ent greater economy. What energy is being expended, 
what brain power used to gain these small but import- 
int advantages! The thing that gives one pause is that 
t must go on forever, unremitting, unto the end, Amen! 


OCTOBER, 1937 


Ee }RD ANNUAL 


PRODUCT DESIGN NUMBER 


PRODUCT DESIGN ENTRIES 


No resting on oars, no sighs of satisfaction that the job 
is done and done for good. Perfection is never reached, 
and a year or two hence new models will be ready, as 
much better than these as these were than their prede- 
cessors. 

“Although I work in constant touch with dozens of 
manufacturers where this same kind of effort is being 
expended daily by thousands of able men, here among 
these contestants were scores more, all with that same 
unholy light in their eyes, all reaching for the moon. 
In the last analysis all this devilish ingenuity, all this 
superhuman effort is being put forth without stint for 

well, in the last analysis, for John Doe, that he may 


live a fuller and more pleasant daily life. The vast 
extent of this creative 
effort is a bit stagger- 7 


ing to contemplate 
and it leaves one with 


a 


E. R. SEARLES 


a salutary feeling of 
humility.” 


“ee 


ach year, there is 
increased 
consciousness on the 


evident an 


part of design engineers 
of the importance of the 
task that they are per- 
forming in the develop- 
ment of the pr‘ ducts of 
the electrical industry. 
Most encouraging of all 
are the indications that 
responsible individuals 
with the smaller manu- 
facturing companies are gaining that better-appearance, 
better engineering consciousness too. 





“Professional industrial designers and design engi- 
neers with large organizations may be expected to do 
better as they build progressively upon that which they 
have already done well. It is when the relatively non- 
professional man learns some of the lessons of the 
professionals and does some earnest thinking of his own 
that accomplishment begins to spread throughout an 
industry structure. 

“Entries in the Third Annual ELectricaL MANu- 
FACTURING Product Design Contest showed a notably 
conscientious approach to the 
design problem and a resource- (\ 
fulness in the use of new ma- 
terials, new ideas and new 
parts that is most real.” 

























































| CRANSTON 


PRIZE 
PAPER 


ECONOMY WITHOUT COM 


EK MAND for a smart looking, inexpensive but 

practical portable fan heater was evidenced by 

the sale of many “ugly ducklings” in the fan 
heater product group. Our device is a fan heater in 
cold weather and a circulating fan in summer or a hair 
dryer at any time. It is designed for 115 volt ac. use. 
The main problem was proper styling. The electrical 
and mechanical problems were thoroughly familiar to 
the writer. The price class that the device would fit 
into also was well known, therefore, the end in view 
was to produce a well styled device that would whole- 
sale for $6.25 with a profit and not “cut” the mechani- 
cal or electrical parts that were known to be best for 
this application. 
The heater which we developed meets these specifica- 
tions. 
depth. 


It is 11% in. high, 914 in. wide and 55 in. in 
Its weight is 7% lbs. The finish shown is 
white baked enamel with black on the base section. The 
body consists of two identical stampings of 20 gauge 
steel with grille louvres punched as shown in_ both 
front and rear. The air is drawn in the rear by the 
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THE 


58 


Anyone could slash costs unmercifully in designing 
a product for a specific price level but it took real 
design ingenuity to hold to a cost base without 
compromising with 


factors of per- 
formance, safety, service or satisfaction. 


engineering 


BY WILLIAM E. CRANSTON, JR. 


VICE PRESIDENT AND GENERAL MANAGER 
THERMADOR ELECTRICAL MANUFACTURING CO. 


motor driven fan and forced out the front, heated. The 
louvres deflect it down towards the floor and prevents 
it rising to the ceiling which makes the device most 
efficient. Also, the louvres prevent one seeing the 
“works” of the heater. 

The band around the heater with the name on it is 
of a nickel alloy, 4 in. wide, 3/64 in. thick and serves 
several practical purposes besides being a style note 
of the design. It acts as a nameplate for the product 
and also the customary required nameplate with maker's 
name, address and characteristics of heater on it; this 
is on the band under the handle. The lettering was 
etched on the band and filled in with black and baked. 
This band also holds the two enclosures or body halves 
of the heater together, as it goes entirely around it and 
is held on the bottom of the body by two drive screws. 

The handle is of die cast aluminum. It is black baked 
enameled, then buffed to get the relief section as shown 
for contrast. It has a positioning lug cast on it which 
goes through a hole in the band and another in the front 
stamping, it is then held securely by a screw through 
the above parts into the handle. It is styled to give the 
idea of speed as well as a practical means of carrying 
the heater. A shark’s fin was its inspiration. The 
handle is intentionally larger than the back of the heater 
so as to protect the switches if the heater is knocked 
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backward. This added length was done after the first 
model was made and added much to it as there is al- 
ways a chance of a heater being pushed backward break- 
ing the handles of the switches. 

Three views to scale of the heater are shown in the 
accompanying outline drawing. This drawing clearly 
shows the relationship of the handle to the switches, 
The little feet 
in diameter, 4 in. thick 
and forced through holes in the stannings, then glued. 


also the direction of the grille louvres. 
are rubber bushings '% in. 


These feet absorb vibration and prevent marring a 
hardwood floor. 

The internal parts assembled are shown in the ac- 
companying illustration where the parts are numbered. 
They may be described as follows: 


1 BACK ENCLOSURE—20 gauge steel, sprayed 
inside for rust proofing. Two rectangular holes 
in top are for two switches. One switch is for 
using the fan in summer, the other for using both 
fan and heating unit. 

2 ATTACHMENT PLUG CAP—115 volt type 


wired for strain relief and has a pull handle. 





wn 


METAL CLAMPS—for strain relief of cord, 
prevent it being pushed into the heater, are No. 18 
gauge steel, spot welded. 

6 GUIDES—extra to No. 1 and serves as guides 
for cord which goes around heater from bushing 
(4) to switches (12). 

INTERNAL WIRING 


N 


HEATING Unt, 








115 V. LINE 
S.P. SWITCHES 


8 ASSEMBLY BRACKET—No. 22 U.S.G. steel 
cadmium plated after cross arms (16) are spot 
welded to it. The arms hold the entire electrical 
assembly as well as the entire assembly to the four 
ears (15) which are spot welded on the back en- 
closure, one ear on each 
side of it. The holding is 
done by a key turn of an 
ear in the end of the cross 
arms through a punched 
slot in the ear on the body 
enclosure. 


) MOTOR — induction type 





fan motor with enam- 


OMISE IN THIS FAN HEATER 


3 CORD—No. 16 A.W.G. heater cased, 6 ft. length 
rayon and cotton covered. 
4+ BUSHING—for cord to go through enclosure. It 


is fibre with edges rolled to a round surface. 





























DESIGNED TO UNCOM- 
PROMISINGLY MEET EN- 
GINEERING REQUIREMENTS 
WITHOUT THE NECESSITY 
OF SACRIFICING APPEAR- 
ANCE VALUES THIS PORT- 
ABLE FAN-HEATER 
PLEASING SOLUTION TO 
A DESIGN PROBLEM. 


WITH THE USE OF TWO 
SWITCHES FAN CIRCULA- 
TION OF EITHER HEATED 
UNHEATED AIR IS 
READILY GAINED. 


OR 


eled wire winding, tape bound and then impreg- 
nated to exclude moisture, lead wired No. 18 
A.W.G. asbestos covered wire. Bearings are packed 
oilless type, self oiling motor will operate in con- 
junction with the heating element (10) or alone. 


IS A 
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The fan, 634 in. diameter steel, cadmium plated 
and screwed to flattened motor shaft by a set 
screw. 

10 HEATING ELEMENT 


sistance wire supported on six mica spacers, 4 


helically ct nled ré- 


in. thick, 1 in. wide and 2 in. long assembled in a 
substantially secured metal holder or case which 
surrounds the motor and also allows it to run cool- 
er than ordinary practice. 

11 TERMINALS—of the elements are plated No. 6 
screws with upturned washers. 

12 SWITCHES (two)—are 15 amp. 125 volt ac. 
single pole with indicating ‘“‘on” and “off” plastic 
handles. 

13 JUMPER —is a copper strap 3/16 in. wide con- 
necting the two switches (see wiring diagram ) 

14 WIREWAYS—same purpose and material as 
No. 6 for strain relief. 

15 EARS—for holding unit assembly 
No. 8 and are % in ; 
gles. They also extend over the back of the en- 


described in 

x 4in. x % in. x 4409 in. an- 
closure ™% in. to allow the front enclosure to rest 
on them and act as positioning guides. The bot- 
tom ear has a drive screw through it to hold the 
front half securely to the rear, then the metal band 
further insures holding. 

The selection of parts and material for them was 
based, of course, on the ultimate use of the product. 
Experience as to their life and usability was already 
attained. Cost, naturally, was an item. 


The electrical materials had been used in other ap- 
plications by the writer as well as the motor and fan 


which was selected because it was sturdy and quiet in 
operation. The cord, plug and switches were selected 
because of past use and experience. The assembly of 
the parts, their wiring and connecting had to be in ac- 
cordance with the requirements of the National Board 
of Fire Underwriters’ Laboratories. The finished 
heater was submitted to this board later, and approved. 


LTIMATE size of heater was governed by the 
electrical assembly as a minimum and then in- 
creased to give the most eye appeal without get- 
ting so large the cost would increase due to added die 
Four blocks of wood were mod- 
eled up of about the same proportions from “eye” for 
the final size. 


cost of the stampings. 


Cardboard was used for the grille louvres 
and the whole painted; a handle, similar to one now 
used except not as long, was added and a close idea of 
the finished product was had. It was shown to a dozen 
or more representative merchandisers without comment 
on my part and their compliments justified going ahead 
like the model. Some “blending” of the handle, the 
louvres and the width of the band was necessary. 

The finish was selected because of the locations the 
heater would be used, primarily in bathrooms and 
kitchens and other small rooms. For the first two lo- 
cations white was the most popular ; 
bronze was the most fitting. 


for other rooms 


I do not see any unnecessary design on the product, 
as every part is justified. Neither do I know how to 
eliminate any part without adding parts to have it 
properly perform. 


THESE ARE THE COMPONENT PARTS OF THE FAN- HEATER 
UNIT. NOTE THAT NON-ESSENTIALS HAVE BEEN ELIM- 
INATED BUT REAL ESSENTIALS CAREFULLY RETAINED 
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Functional considerations dominated in the de- 

sign-engineering of this sound level meter. It 

was quite proper that they should. For it is 

primarily upon the basis of every day use in the 

hands of practical-minded engineers that the 

product acquires its application. Resourceful 
design, well-applied. 


BY H. H. SCOTT 


ENGINEER 
GENERAL RADIO COMPANY 





DESIGNED FOR USE 


OUND level meters are not new devices, for com- 
mercial models have been on the market several 
years. It is only recently, however, as the public has 

become noise-conscious that the sound level meter has 
gained new importance among the research and test 
instruments of industry. Low noise level is now a 
buyer’s specification for heaters, appliances, automo- 
biles and other machines. The manufacturer needs 
sound level meters for use as a yardstick in reducing 
the noise level specification. Sound level meters are 
also widely used to check noise in offices and factories 
so that employees may work at. maximum efficiency 
with a minimum of fatigue. 

Noise meters of a year ago were intended mainly 
for laboratory use. They were designed without re- 
gard to portability and convenience of operation. The 
increased demand for noise-measuring instruments 
could not be met by this type of instrument, but called 
for a better, smaller, and cheaper unit. 


MEETING THE IDEA OF THE BUYER 


USTOMERS, actual and potential, are a prolific 
source of ideas for the designer, particularly 
where specifications are concerned. Our new Type 
759-A sound level meter was definitely designed as the 
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customers wanted it. Long before the first laboratory 
circuit set-up or drawing was made, General Radio 
engineers were discussing with users of sound-measur- 
ing equipment the difficult problem of making an in- 
strument which would suit all of them. This resulted 
in a design that includes practically every desirable 
feature and which, in addition, is sufficiently economical 
to manufacture so that the instrument can be sold con- 
siderably below the price of any competing equipment 
for the same service. 

In the first place, a good sound level meter must be 
accurate and comply with the A. S. A. tentative stand- 
ards. These standards include reference level, weight- 
ing network, ballistic characteristics, etc., and are com- 
pletely described in “American Tentative Standards for 
Sound Level Meters for Measurement of Noise and 
Other Sounds,” Bulletin Z24.3-1936 published by the 
American Standards Association. With the improve- 
ments in microphones and amplifier circuits which have 
been developed within recent years, the problem of 
accuracy is not nearly as serious as it used to be. It 
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should be borne in mind, however, that intitial accuracy 
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is of no importance unless it is maintained over a rea- 
sonable period of time. 

Perhaps second in importance is light weight. A 
sound level meter must necessarily operate from bat- 
teries, since it must often be used in locations where no 
power lines are available. In spite of this restriction, 
the total weight must be small, so that one man can 
carry the instrument easily without undue fatigue. 
The overall dimensions must be kept to a minimum, and, 
last but not least, the instrument should be enclosed 
in a durable, weatherproof case. 

Aside from matters of accuracy and portability, the 
instrument should be designed for maximum conven- 
ience of operation and good appearance. For instance, 
there should be as few operating controls as possible ; 
the decibel scale should be spread out linearly so that 
it may be easily read; and it should be possible to 
reset the calibration of the instrument at any time with 
a minimum of trouble and without the use of auxiliary 
apparatus. 

Other details of importance are the ease with which 
the batteries may be changed and how long a set of 
batteries will last. Naturally, the instrument should 
not be susceptible to interference from ordinary mag- 


_netic disturbances or mechanical vibrations. 


Added to this list of desirable features is another 


E primary requirement—low price. The demand for 


osound level meters is not only from the laboratory, 
where high-priced instruments are common, but from 
production, maintenance, and sales departments, re- 
quiring a number of units. 

The problem, therefore, was to build at a lower price 
a better sound level meter than had ever been made 
before, an instrument with attractive appearance, so 



















ON THE 


SOUND LEVEL 
METER MAY BE 
USED EITHER WITH 
MICROPHONE 
INSTRU- 
MENT (RIGHT) 
OR WITH A TRI- 
POD MOUNTING 
AND EXTENSION 
CABLE (LEFT). 


that it would sell readily, and possessing unusual per- 
formance features and accuracy, so that customers would 
find it easy to use and dependable. 


IRST it was agreed that the new sound level meter 
should meet as closely as possible all of the tenta- 
tive standards of the American Standards Association. 
In many cases, the tolerances provided in these stand- 
ar as possible, the char- 


ards are quite large; but, so 1 
acteristics of the meter were held to much closer limits, 
in order that its performance might approach as closely 
as possible the ideal. Meeting the A. S. A. standards 
was, however, only the beginning of the job. The 
standards set forth general characteristics such as reter- 
ence level, frequency-weighting networks, _ ballis- 
tic characteristics, etc., but it is naturally expected that 
any manufacturer of s¢ und level meters will meet these 
characteristics with reasonable exactness. 

The important features of this new design, therefore, 
are those which are not listed in the standards. Among 
these are included stability of calibration, light weight, 
small size, convenience of operation and a degree of 
freedom from magnetic or mechanical disturbances 
which is quite unusual in sound level meters as they 
have hitherto been built. 

One of the most important parts in a sound level 
meter design is the amplifier circuit itself. In this 
sound level meter design, for instance, the required 
gain is over 130 decibels. This amplification must be 
attained without instability or motor-boating, or an 
undesirably high noise level. Furthermore, the whole 
equipment must operate with a low current drain from 
the batteries. Through the use of a resistance-capaci- 
tance coupled pentode amplifier circuit, the necessary 
high gain is obtained with a total plate and screen cur- 
rent of only 2 milliamperes from a 90 v It battery. The 
tubes used are of the low-current consumption filament 
type, so that small-size filament batteries may also be 
used. A complete set of batteries for the new sound 
level meter weighs, accordingly, only 6 pounds. 
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WIRING DIAGRAM FOR NEW SOUND LEVEL METER 


The pentode amplifier circuit possesses one unusual 
characteristic which is a great advantage in this type 
of instrument. By designing the screen-supply circuits 
so that their dc. impedance is extremely high, a stabil- 
izing effect is obtained which maintains the amplifier 
gain practically constant over an extremely wide range 
of battery voltages. The method of obtaining the grid 
biases from the filament batteries also increases the 
stability of the amplifier by canceling out the effects of 
any change in filament voltage with a similar change in 
erid voltage. Last but not least, a ballast tube was 
used in order to keep filament voltage fluctuations to 
a minimum and eliminate the usual filament rheostat. 

This arrangement has proved extremely satisfactory. 
With average tubes and batteries, the change in gain 
from the time the batteries are installed until they are 
thrown away is of the order of one or two db. Fur- 
thermore, no battery adjustments are required because 
of the use of the filament ballast tube. A set of push 
buttons on the panel of the instrument allows any of the 
batteries to be checked immediately at any time, and a 
red line on the meter indicates when they should be 


replaced. It is never necessary that the batteries have 
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INTERIOR ARRANGE 
A — AMPLIFIER 
ASSEMBLY AND _ TUBE 
SHELF ARE 
UNIT MOUNTED ON 
RUBBER SUP 
PORTS. EVERY PART NOT 
MOUNTED ON THE PANEL 
IS INCLUDED 
FLOATING ASSEM- 
BLY. B—BATTERY BOX 
AND COVER. 
IS PLACED ON 
BATTERY BOX, ALL BAT- 
TERY CONNECTIONS ARE 
MADE AUTOMATICALLY. 


any particular given voltage, merely that they provide 
an indication above the red line on the meter. Surely, 
no simpler or more convenient arrangement could be 
supplied on a battery-operated instrument. 

The amplifier circuit has also several other important 
advantages. For instance, no coupling transformers are 
necessary. Because of ample gain in the amplifier it 
was possible to use weighting networks of the resistance- 
capacitance type, here again eliminating the need for any 
inductances. Consequently, no coils whatever are used 


in the sound level meter. This results not only in an 


unusual degree of lightness but also makes the instru- 
ment practically unsusceptible to ordinary magnetic in- 
terference. 


PROBLEMS OF THE MICROPHONE 
HOICE of a microphone was another important 
problem. The type finally selected was of the 
piezo-electric sound cell variety, which is unaffected by 
ordinary abuse or humidity changes, and which has only 
a small temperature error, for which compensation may 
readily be made if desired. A microphone of this type 
is inherently stable and has a high impedance so that 
no input transformer is necessary. Any damage to the 
crystal units themselves generally results in complete 
inoperation, thus making it practically impossible to 
obtain erroneous: readings with a damaged microphone. 
Another advantage of this microphone is its practical 
freedom from directional effects. This is one of the 
many points wherein the new sound level meter doesccory7 
not merely meet the A. S. A. standards within accepted | 


tolerances, but goes as far as possible toward the theo- — 


retical ideal. With the average type of sound levelPAPER 
meter, the microphone is either mounted in the cabinet, 
which provides an undesirable directional response, or 
is mounted on a tripod with a long cord. This latter 
arrangement is inconvenient, since it requires consider- 
able time to set up the equipment before taking 
measurements. 

An important feature of this sound level meter is 


the method of mounting the microphone itself. When 
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in use the microphone stands up on top of the imstru- 
ment, sufficiently free from the instrument itself so that 
When not 
in use, however, the microphone folds down directly 
into a housing which 1s cast into the panel of the instru- 
ment. 


there is no serious effect upon its readings. 


A single motion 1s all that is required to raise 
or lower the microphone. The convenience of this ar- 
rangement can only be appreciated by people who have 
used other types of sound level meters where cables 
must be unwound, plugs inserted, and various acces- 
sories unpacked before a reading can be taken. 

Of course, it is realized that for a few applications 
it is desirable to use the microphone at some distance 
Provision is made for this 
by mounting the microphone on a standards type of 

The microphone may readily be removed 
from the sound level meter and used with an extension 
cable and tripod whenever necessary. 

Another point in which the new sound level meter 
more than meets the A. S. A. tentative specifications 
is in the matter of weighting networks. Since the ear 
responds unequally to different frequencies, it 1s cus- 
tomary to adjust the frequency response of sound level 
meters so that, in the total reading on any noise, the 
various frequencies are weighted in much the same 
manner as by the ear. The specifications require a net- 
work following the characteristic of the ear for a level 
of 40 db. since most sound level measurements are made 
at approximately this level. For high level work the 
specifications state that a 70 db network or, optionally, 
a network giving equal response to all frequencies 1s 
desirable, but not required. 

It should be remembered, however, that the readings 
of two different sound level meters cannot be com- 
pared unless they are taken with the same type of 
weighting network. Furthermore, readings taken with 
the 70 db network, while satisfactory for levels around 
70 db. do not represent as closely as readings taken 
with the flat network the response of the average ear 
for levels of around 100 db. For these reasons and in 
order to provide a maximum degree of flexibility, the 
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General Radio sound level meter incorporates all three 
weighting networks, an) of which may be immediately 
selected by means of a knob on the panel. 


HE indicating meter itself was also an important 

design problem, The average type of copper-oxide- 
rectifier meter has a scale which is badly compressed at 
the lower end and spread out at the upper end. Ob- 
viously, this is exactly the opposite type of characteristic 
to what is desirable for sound level measurements, 
where the logarithmic decibel scale makes it desirable 
to increase the current sensitivity of the meter at the 
lower end of the scale and compress the upper end. 
In cooperation with the manufacturers of the indicat- 
ing meter, therefore, a suitable design was worked out, 
whereby a practically linear decibel scale was obtained 
over a range of 16 db, while at the same time meeting 
closely the A. S. A. specifications in regard to ballistic 
characteristics—that is, the response to transients. 

This same indicating meter also serves for setting the 
calibration and, as previously pointed out, for deter- 
mining the condition of the batteries. ~The meter was 
purposely designed to have a sufficiently high impe- 
dance so that it could be operated directly from the out- 
put tube in the amplifier, thus eliminating the need for 
a matching transformer at this point. 

In spite of the high degree of stability achieved in 
the amplifier circuit, it was not considered desirable 
to rely on this feature alone to insure permanence of 
the instrument calibration. Accordingly, a simple 
means was devised whereby, by merely plugging the 
sound level meter in on any commercial alternating- 
current circuit, a voltage 1s applied to the amplifier in- 
put, thus causing a deflection on the indicating meter. 
A push button on the panel allows the indicating meter 
to be used also for checking the amplitude of this cali- 
brating voltage. An attenuator in series with the meter 
is so adjusted that, if the calibration is correct, there 
is no change of the meter reading when this button is 
pressed. A screw driver adjustment is provided on 
the panel for resetting the amplifier gain when neces- 
sary. 

This method of calibration has several important 
features. Its inclusion in the design requires only the 
addition of a push-button switch, a few resistances, 


ELECTRICAL MANUFACTURING 
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and an a-c connection plug to the sound level 
meter. Thus it adds practically nothing to the 
price or weight. It does, however, provide the 
user with quick and convenient means by which 
he may check the amplifier gain at any time. 
With normal tubes and batteries such a check 
is seldom necessary, except in those cases where 
the highest possible degree of accuracy 1s neces- 
sary. The calibration system, however, with its 
consequent insurance against inaccurate readings 
due to amplifier drift, is greatly appreciated by 
the average user, since it provides positive proof 
without checking that the amplifier 1s operating correctly. 

Naturally, with 130 decibels gain, pains must be 
taken to reduce the microphonic response of the vacuum 
tubes to a negligible value. In the new meter this is 
accomplished by mounting all parts which are not ac- 
tually attached to the panel on a sub-assembly which 
includes practically the entire amplifier circuit and all 
of the tubes. The inclusion of all of the heavier com- 
ponents such as by-pass condensers, ete., in this as- 
sembly is effective in increasing its mass without in- 
creasing the total weight of the sound level meter. The 
relatively heavy mass of this sub-assembly is suspended 
on soft rubber mountings of a special design, which 
have an unusually low deflection rate for small deflec- 
tions, but which provide sufficient snubbing action on 
large deflections so that the total excursion of the sub- 
assembly is never excessive. 












EASY TO CARRY, WEIGHS BUT 2314 LBS., THIS SOUND LEVEL METER 
MEETS ALL REQUIREMENTS OF PORTABILITY AND PERFORMANCE 





PANEL SHOWS CLEAR SPREAD-OUT SCALE ON THE DECIBEL INDI 

CATING METER. NOTE ARRANGEMENT OF PUSH BUTTONS FOR 

CHECKING BATTERIES AND CALIBRATION AND CONVENIENCE 

OF OTHER CONTROLS AS WELL AS THE RECESSING OF THE 
MICROPHONE, 


A degree of freedom from magnetic interference 
quite unusual in sound level meters is the result of a 
circuit design which eliminates all inductances. The 
complete sound level meter circuit is shielded electro- 
statically, so that this type of interference is also elim1- 
nated. 

The elimination of large and heavy components and 


batteries naturally allows the use of a smaller and light- —- 


er chassis and cabinet. As a final step, the main panel 


and microphone compartment are made with a single’ 


aluminum casting, and the cabinet itself was constructed F 


along the so-called airplane luggage lines—that is, of 
light-weight plywood covered with a durable and wa- 
terproof leatherette material. This harmonizes well 
with the panel of the instrument, which is finished in 
the familiar General Radio black crackle lacquer. The 
battery compartment is built into the cabinet and is 
provided with a cover fitted with contact springs which 
automatically make all necessary battery connections 
when the cover is fitted in place. 

All exposed metal parts and fittings are chromium 
plated or finished in a harmonizing bright metal, and 
the cabinet is fitted with two monograms and an at- 
tractive nameplate. The result is that the sound level 
meter is not only light and small but, because of its 
functional design, it has a natural beauty and neatness 
of appearance which appeals immediately to a pros- 
pective customer. 

The instrument meets the tentative specifications of 
the American Standards Association; the weight is 
low, 23% pounds; the price is about half that of com- 
peting makes of equivalent quality; the performance is 
a matter of record. The final proof, however, lies with 
the customer. Both the volume of orders and reports 
from users indicate that the design is sound and that 
the instrument is filling a real need in industry. 
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Brief though the text of this award-winning contest 
entry may be, it rated high indeed in the opinion of el 





the judges. For two supreme virtues have been here 2 
First, simplicity of appearance, engineer- be 

ing details and operation. Second, flexibility to . 
meet all service contingencies without compromise ai 
or inadequacy. 

1 

ol 

he 

tl 

at 


BY WALTER VON NESSEN ” 


INDUSTRIAL DESIGNER 


SIMPLICITY AND FLEXIBILIT 


CITE some time ago, I suggested to Chase 

Brass & Copper Company that they include in 

their line an electric chafing dish. At the same 
time I also made up a design for this. However, after 
some market research, I found that there is not enough 
demand for chafing dishes. Their uses are too limited, 
and they are sold only to the luxury trade. 

[ knew then that two things would have to be ac- 
complished before the idea could be put through. First, 
new features would have to be incorporated in the ap- 
pliance, so that it could be put to more uses. Secondly, 
a new name would have to be found, that would appeal 
to a broader public. This was the task before me, and 
I felt convinced that the pre blem could be solved. 

The nucleus to the final solution of the problem was 
an electric element that was brought to my attention in 
working out some other electrics appliances. In this 
element the heating coils are cast into aluminum, leav- 
ing only the terminals exposed. Why not, I thought, 
make this element in the shape of a frying pan? The 
final result of this idea, and quite some experimenting 
on the part of the electrical engineer, is the table chef 
as described below. 

The outward appearance of the table chef is very 
much the same as my original design for the chafing 
dish. But besides being a chafing dish, it can now alsa 
be used for broiling, frying, stewing, boiling and baking. 
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REMOVED, SUCH FOODS AS CREAMED CHICKEN OR 
LOBSTER NEWBURGH ARE READILY PREPARED 


AS AN OVEN, WITH CASSEROLE REMOVED, BUT USING 
THE COVER AND GRILL, IT MAY BE USED FOR BAKING 
BISCUITS OR POTATOES. 


ELECTRICAL MANUFACTURING 
























The outer shell is made of chromium plated brass, 
and is equipped with molded plastic feet and handles. 
The handles are so designed that, when carrying the 
table chef, your hands will not come into contact with 
the hot metal. 


NOTABLE INDEED 
IS THE SIMPLICITY 
OF THIS DESIGN 
EASY TO KEEP 
CLEAN, EASY TO 
USE, EASY TO 
LOOK AT. THE 
DIMENSIONS ARE \| 
OVER-ALL DIA I] 
METER 10 IN 
OVER-ALL HEIGHT 
64 IN 


The basic part of the appliance is an unusual heating 
element, shaped similar to a frying pan (9 in. diam., 
2% in. deep). It is fitted into the outer shell, and can 
be removed for cleaning. The heating coils are en- 
cased in a baked ceramic material and are completely 
covered by the metal, and thus become an integral part 
of the casting. Because the coils are not exposed, the 
element can be thoroughly cleaned after being used. 
The element has two heats, one high for cooking, and 
one low for keeping food hot on the table. At high 
heat the temperature is maintained at 450 deg. F. by a 
thermostatic control. It operates on 110 to 120 volts 
ac. The high heat consumes 660 watts, low heat 125 
watts. 





The casserole that fits into the lower container is 
finished in satin chrome, and has a molded plastic han- 
dle. The cover is polished chrome, like the outer shell, 
and also has a molded plastic knob. There is also a 
grill, that goes into the lower container. 


Nearly all forms of simple cooking may be done in 
the table chef. C ymplete, it is used as a chafing dish. 
The lower container is then filled with water, and the 
casserole placed on top. With the casserole removed, 
the lower container is used for frying, broiling or as a 


griddle. By placing the cover (which fits both con- 
tainers) over the lower container, the appliance can be 
LY used for boiling, stewing and roasting. Even baking 
can be done, using the lower container, the grill and the 
| cover. 
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BROILING OF STEAKS, CHOPS OR HAMBURGERS IS DONE 
ONTHE GRIDDLE, AS IS THE COOKING OF PAN CAKES AND THESE ARE THE ESSENTIAL PARTS OF THE TABLE CHEF. 
THE FRYING OF BACON, EGGS OR SAUSAGES OR THE 





eo PREPARATION OF SCRAMBLED EGGS. 
COMPLETELY ASSEMBLED FOR USE AS AN ELECTRIC CHAF- 
ING DISH. HIGH HEAT, OBTAINED WITH ONE POSITION 
- OF THE CONNECTING PLUG, IS FOR COOKING. LOW 
SING RESTORATION OF THE COVER MAKES STEW PAN OR HEAT, OBTAINED BY REMOVING AND REVERSING THE 
KING 






BOILER FOR STEWS O8 POT ROASTS SAME PLUG, KEEPS FOODS HOT WHILE SERVING. 
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ye the intention of buying an electric range, costing, say 


ACCESSORIES INTEGRATED | V 


Must various incidental parts, such as regulators, clocks 
handles, lights, controls, etc., look as though they were 
but inconvenient afterthoughts or painful necessities? No 
said Westinghouse designers. So those accessories, in- 
cluding the ubiquitous cigarette lighter, are truly a 
part of the unified design of the new kitchen range. 


HY put a cigarette lighter on an electric range ? volubility. When it comes to spending those extra 
It sounds ridiculous, yet it simply indicates 
that the manufacturers of household appliances 

are beginning to realize that there is some truth in 

the saying that “Where women are concerned, it is 
the little things that count.” 


dollars, the average woman is more critical and dis- 
cerning than any hard boiled purchasing agent. First 
of all, the woman who buys a range has these questions 
upper-most in her mind—‘‘will it take care of my cook- 
ing requirements,” “is it convenient and easy to oper- 
ate,” “can it be easily cleaned,” “how will it look in my 
kitchen,” and “is it economical to operate?” Assuming 


Why will a woman who has entered a store with 


, $150, suddenly find herself outside that same store 


committed with the purchase of a range that cost her 
perhaps $100 more than she intended to pay? 


that her questions have been satisfactorily answered, 
let us take one of these higher priced ranges and de- 
sign it from the ground up and see what might pos- 


A woman who will part with $100 more than she 


sibly induce a woman to part with those extra dollars. 
intended to for an electric range has to be impressed 


To begin with, let’s remove all the external adorn- 
ments such as handles, clocks, lights, etc. What we 
now have left are the basic parts of the range, consist- 
ing of a base, two ovens, two utility drawers, platform 
and back splasher. In regard to the location of 
these various 


by something more than gadgets and the salesman’s 


units, most manufacturers proceed 
along fairly orthodox lines. It so happened that on 
this particular range, the demand for two ovens en- 
abled us to attain a basic design of pleasing propor- 
tions, which is of paramount importance, as no amount 
of applied decoration can improve a poorly designed 
object. 

Having established our basic design, the next ques- 
tion was—what to do with all the accessories necessary 
to the operation of the range such as handles, pilot 
lights, surface units, switches, thermostatic dials, clocks 
and time controls, and lights. And, it is at this stage 
of the game that the success or failure of many de- 









BY DON LEE HADLEY 


DESIGNER 
WESTINGHOUSE ELECTRIC & MFG. CO. 
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signs is determined. Too many designers consider SYMMETRY, UNITY AND INTEGRATION OF 
; ACCESSORIES WITHIN THE ESSENTIALLY PLEAS- 


these accessories as a necessary evil and usually evade ING SIMPLICITY OF THE COMPONENT MAJOR 


tra the problem by applying them in a haphazard fashion PARTS GIVES THIS RANGE A CHARACTER AND 
lis with the result that the finished product looks like a ACCEPTANCE OF ITS OWN 
rst crazy-quilt. 

ms As the first step in applying the accessories, let's 
ok- consider the handles. These handles were designed 
er with an eye not only for beauty, but for coolness and : 

my as appeal to the sense of touch which is a very im- will be noted that the location of these accessoriesHADLEY 
ing portant factor in merchandising and one that is too plays a most important part in carrying out the sym-ppi7¢ 
‘ed, often overlooked. The oven pilot lights could have metrical theme ot our design. z PAPER 
de- been placed almost anywhere, but the logical place for On ‘this particular range the location of the clock ’ 
ila an oven indicator is as near the oven as possible so and lights presented a somewhat difficult problem. 
ars. the pilot lights on this range were placed between the Owing to the lack of space and proximity to the sur- 
= ovens in the upper part of the center strip, and operate lace units, it was found impractical to place the clock 

we automatically when the ovens are turned “on” and and timer in the back splasher; obviously then the log- 
ah. “oi? T, suthenn emlte: ene placed over the small ical place was on the top of the back splasher. The 

rm oven on the right hand side of the range, thus en- 

of abling us to raise the large oven to a more convenient 
eed height. It should be noted that the surface units are 

on located in a one-piece platform that also includes the 

en- back splasher, thus insuring a continuous unbroken 

or- line from the front of the range to the top of the 

runt back splasher, eliminating all dirt catching cracks 
med and crevices. 
ues- SYMMETRY A KEYNOTE 
sary y 

vilot 


WITCHES are located in the back splasher to the 


ocks left of the surface units for accessibility and cool- 1 
ness of operation. The oven vents are located directly | 
de 


above and in back of the surface units so that all 
escaping heat and vapors are confined to one area. It 


REDUCED TO ITS ESSENTIALS, THE BASIC DESIGN 
OUTLINE OF THE EMPEROR RANGE RESOLVES 
ITSELF INTO THIS DEFINITION. 
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only drawback was the fact that when placed there, it 
becomes a disturbing factor in an otherwise harmonious 
picture, and until the subject of illumination was in- 
troduced, there appeared to be no satisfactory solution. 


RATIONALIZING EXTRAS 


T IS conceded that lights on a range are more or 

less a concession to tradition; someone in an effort 
to stimulate sales undoubtedly introduced the idea. But 
in actual practice, they are seldom used as the average 
kitchen is usually fairly well illuminated. However, 
there they are and—what to do with them? To have 
used any of a number of stock lamp shades would have 
been an easy way out, but also one that is unfortunately 
too often resorted to. The longer this problem is con- 
sidered, the more apparent it becomes that the final 
solution must be some means of illumination that would 
enable us to carry out our original objective, it must 
blend in and become a part of the picture and not an 
accessory. The solution as we present it on this range 
is a distinct departure from conventional designs, and 
in placing these lights on each side of the clock, we 
solved both the problem of light and that of the clock 
housing which, up till then, was rather an unsightly 
protuberance. 

It should be noticed that the accessories on this 
range follow a definite theme or motif, their treatment 
being carried out with the idea of minimizing their 
importance and trying to blend them into the back- 


, ground as much as possible. The selection of a light 


gray moulded plastic, which is used on the handles 
and switch knobs and clock casing, enabled us to fur- 
ther tone down these items and blend them into the 
background much more readily than had a contrasting 
color been used. The two-tone finish on the handles, 
switch and vent plates, as well as on the clock and light 
support, provide an interesting example of the use of 
metallic finishes. The addition of the polished chrome 
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strips on the center panel and the base, as well as the 
touch of red which is used, are quite frankly a con- 
cession to a currently popular demand for a flash of 
color. 

There has been a great deal of discussion among 


designers as to how far a designer can go in dressing 
up a utilitarian device. To the proponents of the 
school of pure functionalism, the use of any superfluous 
surface adornments is inexcusable, but the fact re- 
mains that manufacturers of household appliances are 
still catering to a public whose stock phrase is this: 
“T don’t know anything about art but I know what I 
like.” 

This range was designed, manufactured and _pre- 
sented to the public not as the ultimate in electric 
ranges but rather as an example of common-sense con- 
temporary design. It was designed to appeal to that 
class of people who have a keener appreciation of fine 
workmanship and those things which are usually found 
only on quality merchandise, and there is all the dif- 
ference between this range and some of the lower priced 
models that would be found in comparing a low priced, 
standard model automobile and one which has been 
custom built. 


FOR EXTRA DOLLAR VALUES 


N the designing and manufacture of this range one 
thought was kept uppermost in everyone’s mind 
from start to finish—it must be a range which will 
justify the expenditure of those extra dollars—and in 
order to accomplish this it was necessary that closest 
attention be paid to even the smallest details, from the 
heavy porcelain enamel surface down to the tiniest 
escutcheon plates on the oven doors. Nothing was 
overlooked that would contribute toward the produc- 
tion of an outstanding device, and the addition of the 
cigarette lighter was one of those little things that we 
believe appeal to the modern up-to-date woman. 
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HOW THE VARIOUS OP- 
ERATING ACCESSORIES 
WERE INTEGRATED. ILLUS- 
TRATED ARE; CONTROL 
SWITCHES, LIGHT TUMBLER 
SWITCH, CLOCK AND 
BURNER CONTROLS AND 
SURFACE HEATING ELE- 
MENTS. 
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SPOT WELDING 


BY PRESTON M. HALL 


PRESIDENT 
TAYLOR-HALL WELDING COMPANY 


ESISTANCE welding was first discovered by 
Elihu Thomson about the year 1886. It is in- 
teresting to note that undoubtedly many persons 
before Mr. Thomson’s time had accidentally touched 
together the ends of two live wires. However, when 
Elihu Thomson did this, being a thinker and inventor 
of the highest order, he noticed that the ends of the 
wires arced, became heated and had a tendency to fuse 
together. He decided that the heating was caused by 
the high resistance of the loose joint made when the 
ends of the wires came in contact with each other. He 
soon realized too, that if the arcing could be controlled, 
this high resistance current heating might well be de- 
veloped into a practical and quick method of welding. 
Stated concisely, spot welding, which is one kind of 
resistance welding, is the method of joining together 
two or more pieces of metal by the passage of a high 
amperage, low voltage electric current for a_ short 
period of time through a limited area, while pressure 
is being applied. 


GOOD ENGINEERING REQUIRED 


ROM the above definition it is évident that there are 
five factors or variables which. influence the result 
and hence must be controlled for good welding ; namely, 
the current, the voltage, the time, the area through 


Development of a process of fundamental value to 
industry is, more often than not, insufficient to bring 
about its commercial expansion. Details of engineer- 
ing must be thought out carefully. Progress in 
related fields be brought to bear. Opportunities 
for improvement taken advantage of. Then, if one 
has builded well, the product itse!f emerges. 
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which the current flows, and the pressure. Since this 

is not a thesis on the theory and practice of spot 

welding, suffice it to say here that each of these factors 

are of about equal importance and that no one of them 

is independent of any of the others. 
The machines used for doing this kind of welding 

may be grouped into four general classes: 

1—The automatic press types which are of fairly re- 
cent development. These are large expensive ma- 
chines, either motor or air operated and generally 
used for multiple or projection welding. 

2—The large hand and foot operated machines. These 
are rapidly becoming obsolete being replaced by 
the far superior press type. 


Ww 


-The light duty motor or air operated machines. 

These are popular because of the small amount of 

manual labor required to operate them. 

4—The light duty foot operated machines. These are 
the most universally used because of their low cost 
and speed of operation. 

Besides these standard machines which are used 
for general purpose work, many special single pur- 
pose machines have of late years been built and it is in 
this field that really remarkable progress has been 
made during the past few years. In fact the great de- 
mand for these custom built special machines is prob- 
ably the reason why the standard general purpose ma- 
chines have not been radically changed or improved for 
many years. 

A glance through any of the old-time welder cata- 
logs will reveal illustrations of machines which are 
surprisingly similar in design and appearance to those 
shown in the present day catalogs of our leading weld- 
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| ing machine manufacturers. To be sure, many of the 
) | new machines have are welded steel frames instead of 
| | cast iron, but otherwise, they are much the same. An- 
other fact which must be admitted is that many of 


) these old machines are still in service and that they are 
performing quite as well as those of a younger generation. 

irom the above one might be inclined to draw the 
conclusion that standard spot welding machines had 
long ago reached the stage of perfection. To be sure 


aaneeenseanaanasanannenns 


they do work with remarkable ease and efficiency when 
used for welding simple steel assemblies. However, 
they fall far short of meeting the modern demand for 
fast, accurate, and fool-proof machines. Our company 
has realized this for some time probably because for 
the past fourteen years, we have not only built, sold 


and serviced welding machines, but have operated a 
job welding department in which we have used practic- 
ally every domestic make of machine. Thus, we have 





been in an excellent position to hear criticisms and sug- 
gestions for improvements. Since the light duty foot 
operated machines seemed to be getting more than 
their share of criticisms we recently decided to analyze 
| their short-comings with a view to designing a radically 
new and improved machine of this type. 
Rocker Arm Design. Practically without exception, 
all makers of foot operated spot welders use the rocker 
HALLarm design. A study of the accompanying illustration 
prize will show that the downward movement of the foot 
paperiever, first, brings the upper electrode down to the 
work; second, compresses the back rod spring to de- 





velop pressure on the work; third, closes the control 
circuit; and fourth, opens the circuit. Attention is 
drawn to the fact that the movable upper electrode 
| descends to come into contact with the work, not ver- 



























tically, but along the are of a circle whose radius is 
the distance from the electrode end to the fulerum 
point of the upper horn. This circular movement makes 
it exceedingly difficult to “set up” for accurate work, 
and unless care is taken, sometimes causes lips or ridges 
around the welds. 

Pressure, Leverage and Foot Travel. All foot 
operated spot welding machines are equipped with com- 
pression springs for transmission of the foot pressure 
to the work. They are provided with a means of ad- 
justment to vary the pressure as desired, but none are 
calibrated, and none develop sufficient pressure to prop- 
erly perform much of the work which these machines 
are otherwise fully capable of doing. Furthermore, 
pull-back springs are of necessity used to insure quick 
return of the upper electrode to the open position. 
These pull-back springs function to decrease the ef- 
fective pressure and increase the necessary manual 
effort. This factor of manual effort is, of course, the 
reason why the compression springs cannot be made 
sufficiently heavy unless adequate leverage can easily) 
be utilized. To be sure, leverages ranging from 1% 
to 1, up to 2% to 1, are used, but here again we run 
into a limiting factor; namely, the distance which the 
foot must travel downward to complete the full se- 
quence of operations outlined in the foregoing. 
Timing. The control of this variable is, of course, of 
utmost importance, not only from the standpoint of 
obtaining uniformly good welds, but also for the sake 
of economy of current. Until recently, this has been 
left to the judgment and skill of the operators. For- 
tunately users have long realized the danger of this 
practice and their insistent demands have resulted in 
the development by several leading electrical equipment 
manufacturers of very accurate automatic electric tim- 
ing devices for use with all types of resistance welding 
machines. 

Electrode Wear. The tendency of the electrodes to 
become larger with use at the welding point is without 
question the most serious source of trouble encountered 
by users of these machines. This is a mushrooming 
effect caused by heat and pressure rather than abrasive 
wear. 

Since in spot welding, the size of the electrode ends 
determines the area of the current path through the 
work, it will be readily understood why it is absolutely 
essential to control this mushrooming tendency. It is 
best accomplished by the use of watercooled electrodes 
so constructed that the water comes close to the weld- 
ing ends, and is kept flowing continuously, lengthwise 
of the electrodes. Removable tips obviate the necessity 
of replacing the whole electrode as wear occurs. 

Here again, we of the welding industry have re- 
ceived help from outside sources. During the past few 
years, there have been developed for use in place of 
copper, several excellent alloys for electrodes. These 
alloys are much harder than copper, but have materially 
less electrical conductivity, and hence care must be 


MORE THAN A DOZEN BASIC ENGINEERING 
ACCOMPLISHMENTS ARE RECORDED IN THE 


DESIGN OF THIS EFFICIENT LOOKING SPOT 
WELDER. 
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taken to select the proper alloy for the job, and all 
must be watercooled to within '% in. of the welding 
electrode ends. 

Another means of getting around this serious prob- 
lem is to projection weld. With this method, one of 
the pieces to be welded is stamped so that a small 
pointed projection is raised from the surface wherever 
a weld is desired. These projections serve to limit the 
area through which the current may pass until they 
flatten down by current heating, at which time the 
weld is finished. Thus large diameter flat end elec- 
trodes are used whose wear is a negligible factor. 
Transformer. In general, but very little trouble is 
experienced with the transformers. To be sure, re- 
sistance welding transformers are necessarily of low 
power factor, and hence sometimes cause chief elec- 
tricians in large plants some worry. However, the 
primary windings rarely burn out. 

The secondary of these transformers is a single turn 
of heavy copper. Some makers use a cast secondary 
with a short flexible connection to the movable upper 
horn, the casting being watercooled by means of cast- 
in iron pipes. Others use wholly flexible secondaries 
consisting of a large number of thin strips of rolled 
copper. The former type has the apparent advantage 
of cooler operation, but this is debatable because the 
cast-in pipes soon become partially or wholly clogged, 
and, also because an extra joint is necessary to com- 
plete the connection between the casting and the upper 
horn. Joints in the secondary circuit are always a source 
of heat. Another poor feature in many makes is the 
extent of the open end gap of the secondary. It is 
an accepted fact that the efficiency of a welding trans- 
former drops off rapidly as the length of the secondary 
loop is increased. 

Horn Design. Many makers use cast copper horns 
vith the cooling pipes again cast in. This eliminates 

n expensive drilling operation, but is a source of 


OILLESS BEARING STOCK SOLVED A DIFFICULT TRANSFORMER 
PROBLEM. IN A SIMPLE AND INEXPENSIVE MANNER THE TRANS- 
FORMER IS MADE TO SLIDE ON ITS GUIDES. HERE 1—BALL BEARING 
ROLLERS, 2—STEEL ROLLER GUIDES, 3—CAST IRON SLIDING SUR- 
FACE, 4—OILLESS BEARING GIBS, 5—FRONT CASTING, 6—BACK 
CASTING, 7—TRANSFORMER LAMINATIONS, 8—UPPER BOW. 
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ON THE SPOT WELDER THE MOVABLE UPPER ELECTRODE DESCENI 
TO CONTACT WITH THE WORK, NOT VERTICALLY, BUT ALONG 
THE ARC OF A CIRCLE. THIS MAKES IT DIFFICULT TO “SET-UP” FOR 
ACCURATE 
FOOT LEVER, 2—UPPER ELECTRODE, 3—BACK ROD SPRING, 4 
SWITCH-CLOSING DOG, 5—ROCKER ARM 


WORK. A PROBLEM FOR THE DESIGNER HERE 


trouble, because cast copper is dead soft and hence 
bends easily. Also, an early plugging of the water 
circuit invariably occurs. 

On some makes of machines the ends of the horns 
are drilled vertically for the electrodes which are held 
in position by a cam lock inserted in a horizontally 
drilled hole behind. This design is bad because copper 
is soft and ductile, the electrodes become marred by 
the cam pressure and hence it is always difficult and 
sometimes impossible to remove them from the horns. 
Adjustments. Since spot welders are capable of doing 
a large variety of jobs there are always adjustments to 
be made when a particular job is started, and since 
these machines are capable of very fast work, changes 
from one job to another are in some shops quite fre- 
quent. ‘Therefore, it is important from a time saving 
angle to be able to make these adjustments easily and 
quickly. In this connection criticisms of the various 
makes have been quite numerous. 


Study of this analysis, and establishment of the 
various engineering-performance relationships and pos- 
sibilities involved, clearly indicated: 


1—That the timing and electrode wear problems were 


being very satisfactorily solved by experts in these 
particular fields. 


2—That worthwhile improvements could be made with- 
out difficulty in the transformers, horn design, and 
ease of making adjustments. 

> rr ep . - 

3—That the rocker arm and spring pressure features 


of the conventional machines were outstandingly 
troublesome, and if possible, should be eliminated 
in our new design. 


Were it not for the item of cost, which always has 
to be kept low in highly competitive machines, this 
might have been simple. However, from this angle, the 
job looked especially difficult until we conceived the 

















































idea of using the transformer, rigidly attached to the 


upper horn, as a gravity pressure member, movable in 
a vertical plane. 

We knew that the weights of the various sizes of 
transformers would provide the maximum pressure 
needed, and that it would not be difficult to use counter 
weights to vary these pressures, as desired. 

Then too, for the sake of cleanliness, we did not 
care to use free oil or grease too close to the trans- 
former. However, a simple solution to both of these 
difficulties proved to be the use of grease filled and 
sealed ball bearing rollers attached to the transformer 
at the front and back corners and steel pieces attached 
inside the frame to bear against the rollers. For the 
side guides where there is practically no tendency to 
tip or bind, we have used long, smooth, cast iron sur- 
faces sliding against grease impregnated maple wood 
gibs. This material is better known as oilless bear- 
ing stock and is extensively used for making bear- 
ings where cleanliness is desired and pressures and 
speeds are not excessive. 

Our next problem was to arrange the transtormer 
assembly so as to allow the necessary up and down 
movement without the use of a sliding connection be- 
Such a joint 
has invariably proved exceedingly inefficient for weld- 
ing circuits. 


tween the lower horn and the secondary. 


This was accomplished by assembling 
a flexible type secondary loosely around the primary 
and through the window of the iron. 

Since we desired to use a leverage of at least 3 to 1, 
in order to minimize the manual effort, the problem of 


excessive foot travel loomed large at first. However, 


-Ethis was partially solved by the use of a r¢ cking step 
Rplate to operate a quick acting limit switch, both being 


located on the end of the foot lever. This eliminated 
practically all of the usual foot movement necessary to 
switch the current on and off. 


are normally closed instead of open on this machine, 


Also since the electre des 
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they are correctly set just a fraction of an inch nearer 
to each other than the total thickness of the pieces to 
be welded, and thus the operator need only raise the 
upper electrode a sufficient distance to admit and re 
lease the pieces. 

Another function of the rocking step plate is to 
make it impossible for the operator to have the cur 
rent on unless pressure is being applied. This pre 
vents surface burning and also prohibits the making 
of poor welds due to the absence of pressure at the 
instant the metal is freezing. 

Other improvements embodied in the design of this 
new machine are: 

A turnbuckle adjustment for the foot lever height: 
this allows the operator to use the floor as a stop by 
adjusting the height of the treadle so that it strikes 
the floor when the desired opening of the electrodes has 
been made. 

Ilectrodes are held in position by steel side clamps, 
the steel pieces being threaded rather than the copper 
horn ends, to prevent early stripping of the threads. 
Ilectrodes are positioned so that offset points will 
reach beyond the ends of the horns. This makes it 
possible to weld in corners, and close to flanges with 
out the necessity of using special shaped electrodes 
which are always costly and difficult to watercool. 
Horns are fully released on both sides when holding 
screws are loosened. 

Horns are made of hard rolled copper and drilled for 
the water circuit. Thus there are no iron pipes to rust 
and clog at the bends. 

IXffective pressures obtained with the use of the various 
counter-weights supplied with the machines have been 
tabulated. This should prove an invaluable help to 
users in keeping records of “set-ups” for their various 
jobs and also in recording the results of experiment. 

The lower horn is adjustable to within 2% in. of the 
upper horn so that when flat work is being welded the 
transformer is not only working at maximum efficiency 
but electrodes are short, and hence easily cooled. 
To be sure, beauty of design is not as essential in a 
machine of this kind as it is in an automobile or house 
hold appliance. However, knowing that a neat and 
pleasing appearance helps the salesman tremendously, 
no small effort was made to accomplish this end. We 
have used a steel fabricated frame in the form of a 
rectangular column covered at the top with a flat utility 
tray which is beaded around the sides. The steel and 
cast iron parts are enameled dark blue, copper castings 
are enameled bright red, and the horns and electrodes 
brightly polished. Lastly, we are particularly proud of 
our bronze identification plate. It is unique and sug 
gestive of our industry in that it represents a shield 
carrying our name, spot welded to a plate on which is 
our address, the whole thing being enameled and pol- 
ished to blend with the machine coloring. 


SYNCHRONIZATION OF CURRENT FLOW AND PRESSURE APPLICA- 
TION IS ESSENTIAL. IN THIS DESIGN, THE LEVERAGE AND THERE- 
FORE THE PRESSURE IS NOT AFFECTED BY A CHANGE IN THE HORN 
LENGTH. HERE 1—ROCKING STEP PLATE, 2—COUNTER WEIGHT, 


3—TURNBUCKLE, 4—OFFSET ELECTRODES, 5—FLEXIBLE SECONDARY, 
6—TRANSFORMER, 
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T'S UNITY THAT MAKES 


SUCCESSFUL PRODUCTS 


It cannot, perhaps, be emphasized too often that 
appearance and performance are partners in the 
development of a good design. But beyond that 
mere relationship is the vital necessity that the 
design have a unity which frees it of any possible 
impression of being a mere bringing-together of 


parts or assorted curves and angles. The idea of 


BY WILLIAM O’NEIL 


INDUSTRIAL 


HERE is, be it said once more, far more to in- 

dustrial design than meets the eye. The field of 

electrically-energized products today demands 
that the industrial designer do more than conceal the 
machine beneath superficial covers and casings. It 
demands that he apply himself closely to the forms and 
function of all moving parts so that these parts become 
fully related to the shape of the machine as a whole. 
Design engineering unity is the goal of every sincere 
industrial designer. It represents the ultimate in product 
perfection, and the designer knows that when this ulti- 
mate has been attained, a sales success is born. 

The purpose of any product is two-fold: On the 
one hand, whether the consumer be a housewife, a 
modern farmer, a machinist, a business executive, or 
a mail clerk, it should supply most efficiently and 
competently the consumer’s need in both function and 
beauty ; and on the other hand, the product should make 
money for the manufacturer. 

In order to perform both these functions for sup- 
plier and consumer most effectively, there is a crying 
need in the electrical field for design that is better 
co-ordinated and better unified; there is a crying need 
for ingenuity and resourcefulness in order to attain 
this design engineering unity. If design is to embrace 
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factors of engineering, it calls for complete collabora- 
tion between designer and engineer, and when both 
these factors have been successfully joined, the result 
is a product wholly graceful, wholly harmonious, and 
expressive of unity. 


WHERE DESIGN STARTS 


(ee design starts with good engineering. A 
machine clumsily engineered sets up vibrations 
within itself that cause wear, breakdowns, and general 
inefficiency. When our designs are free of bad engi- 
neering indications, we are working toward an inte- 
grated effect, where mass, shape, details, and function 
all operate in producing a practical and attractive 
object. With new materials daily entering the field, 
we work for the practicability of these materials as well 
as their appearance. Shapes, textures, that may have 
an esthetic value sometimes do not stand up under 
heat and friction in the same way that a less attractive 
material might function. Or the material might not be 
practical from the standpoint of shipping, although it 
might meet all other requirements of production, sales 
and service quite well. 

Breakage is a factor that may seem far away from 
the idea of the industrial designer’s sense of beauty, 
but it is an important factor with the manufacturer 
in determining cost, and it, therefore, must become 
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“When this has been accomplished, the 
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an inportant factor with the designer. We must use 
judgment and understanding in our design recom- 
mendations so that when a less attractive material is 
to be used, due consideration has been given to its 
inherent beauty, form, and shape, as well as its func- 
tional values and relationships. 

The field of electrically-energized products has a 
glowing future before it. We are emerging into a 
new era of product development. The electric shaver, 
for example, is but one of the new industries that are 
evidently here to stay. With the consciousness upon 
us of reducing manual effort, with the reduction of 
electric rates throughout large areas of the United 
States, electrically-energized products are coming into 
an ever-increasing usage by the general public. They 
are entering fields where their existence was almost 
unknown a few years ago, and the market is con- 
stantly spreading. 

This rapid growth places a deep responsibility upon 
the individual manufacturer and his designer, and their 
eyes must be constantly turned upon the product in 
order to keep it moving in step with the times. With 
markets expanding, with competition becoming keener, 
with obsolescense of a product a daily possibility, no 
electrical product maker can afford to function one- 
sidedly. Product design demands a unity of thinking. 
programs of 
design, production, merchandising, advertising, and 
sales promotion, all mesh together and form a perfect 
manufacturing and sales structure. 

It is always helpful to go back and review the steps 
in the line of mechanical advancement, and when we 
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do that we can find the reasons why we are at ou 
present point of progress and why a large number of 
electrically-energized objects which we use in our daily 
lives are still remote in their design and engineering 
unification. 

Most of the apparatus used today, whether it be in 
the home, the office, the factory, or on the road, started 
from ideas that were first recognized by the patent 
office. These ideas were basic, out of which all im- 
provements sprung. Just as fast as these improve- 
ments were invented, they were tacked on to the basic 
apparatus in any convenient form. As improvements in 
a machine developed, the machine became longer, 
wider, higher, full of protrusions, wheels, pulleys, 
gadgets, and just as often with one part grossly out of 
proportion to its function. 


HUS, a slow build-up of objects that performed 

efficiently enough from an engineering  stand- 
point, but so individual was each part of the machine 
that there was an entire lack of unity in the whole. 
This absence of design engineering unity produced an 
object that was either repulsive in design, ineffectual, 
or sometimes awkward to operate-—And the point is, 
we still have many such outgrowths of design on the 
market. 

When 1929 dawned upon a stricken nation, manu- 
facturers were faced with over production as against 
a dearth of buying, and they were forced to find some 
way of stimulating their sales promotion. Slowly, they 
turned to the product to see how they could improve 
it, how they could make it more salable. Appearance 
became a factor, and it still is a factor, but in a much 
deeper sense than was apparent ten years ago. 


UNITY HAS BEEN INCORPORATED IN THE DESIGN-ENGINEERING OF 
THESE PRODUCTS WITH REMARKABLE EFFECTIVENESS. 


A—SEARS ROEBUCK COLDSPOT REFRIGERATOR 
B—FAIRBANKS-MORSE IRONER 

C—BENDIX WASHING MACHINE 
D—REMINGTON SHAVER 

E—NORGE IRONER 
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As industria] designers. 
these products and | 
we were able 


we were called in to 


view 
egin our work, and 


as outsiders. 


to see them not so much from their back- 
ground of growth and development but rather from 
their current stan¢ 


lpoint of design, 
was established, we 


a manufacturer. 
Design is a har 
Manutacturer. 


Once this analysis 
could begin to be of service to 
l-headed business of 
\Ve see the job 
that demands the most 


working for the 
as a whole, as a job 


effective design from the 
standpoint of appearance, as a job that demands of us 
that we use our creative faculties to produce 
practical and sane from an 


Whatever resourcefulness we 


a product 

engineering standpoint, 
possess, whatever know]- 
materials, processes, applications, 
working in other industries are brought 
into play for the manufacturer, 

As industrial designers, we know that our 
to draw pretty pictures. We are not working with 
surfaces alone: we are working with machines, with 
materials, with motors and parts, and ultimately the 
machine must work. It must work from the stand- 
and the production men. It 
must work from the standpoint of the sales staff. It 
must work from the standpoint of the ultimate con- 
sumer. And it must work for the manufacturer who 
is not in business for love. 


edge we possess of 
gleaned while 


Job is not 


point of the engineers 


KF WE are called in ¢ 


O re-design 
line « 


rT to design an electrical | 
before made its appearance on tl 
object asa unit anc 


a long-established 
roduct which has never 
le market, we see 
l not in sections, 
ing machine POssesses 
Switch, ete. 


each 
We see that a wash- 
wringer, tub. legs, 
not see any of these 
from the mass but as a complete whole. 
and our work follows the rigid principles of 
applied to engineering functions 


a motor, 
But essentially, we do 
parts separated 


design as 
as well as applied 
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tO appearance. But 


what is even 
is that we see the 


more important 
product in its direc 
unity with its market. 


clusive concept to | 


t relationship and 
Thus unity becomes the all-in- 
roduct design success, 

There are today in the field a 
machines that reveal their skeleton structure, and from 
the standard established jn modern 
technique, this is bad. We h 
washers where each part 
period of design, 
given half-hearte 


sessing good 


number of washing 
merchandising 
ave on the market other 
iS expressive of 
while still other washers 
d treatment, with some 
ines and other 
sign and efficiency, 

We also find excellent examples of 
sign, and the General Electric 
the Fairbanks Morse w 
latest Bendix cx plete 
machine goes fur 


a different 
have been 
portions pos- 
portions quite bad in de- 


integrated de- 
Hotpoint washer and 
asher are among them. The 
washer-wrinser- 


Wringer type of 
ther, however, 


and is revolutionary in 
and engineering functions. That it will have 
an effect upon the washer market is inevitable 
soon this effect will he felt nationally 
seen. 


its design 


: but how 
remains to be 


Our most success fy] 
have created an effect 
sistency ; 


designs have been those which 


of sincerity, 
which have been visualized in their three 
dimensional] forms, and have unified design 
ing, and details so perfectly that the 
uct that | 


Ce 1] etency » COn- 


» Cngineer- 


1as both appearance and efficiency in its 
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D ESIGN engineering unity in radio might well 

be carried to a higher plane. It js only recently 
that a company like Philco has thought to set the 
dial high enough to be in easy reach, thereby 
ed from a cons 
As far as most floor 
tuning in remains 
themselves lack 
esting to see | 


to perfect 


achieving 


a machine well engineer umer-convenience 


standpoint. radios are concerned, 
an awkward process, 


and the cases 
a brilliance of design. 


It will be inter- 

10W close our television 
design-engineering-unity. 

Refrigerators have perhaps achieved 

the greatest degree of perfection in 

this matter of design engineering unity, 

There has been a keener understanding 

of consumer demand both 
ance and function. 

the manufacturer to 

mand as effectively 

he didn’t do j 
The result is 


radio sets me 


in appear- 
It has been up to 

supply that de- 
as possible; for if 
t, his competitors would. 
an industry active alive, 
productive, and still far from the 
ration point. 

Gas and electric ranges 
burners, stoves. 


Satu- 


» toasters, oil] 
vacuum cleaners—we 
find among them the good, the bad, and 
the indifferent, Tf we study the suc- 
cessful lines like the Hoover 
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the Hotpoint range, and the 
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Poastmaster set, we tind that these possess wha 
term design engineering unity ; if we study the failures, 
we almost invariably find a product that has neither 


design nor engineering unity. 


| HIS measuring rod of design unity applies to tools, 
and the Black & Decker line of tools and the 

I-x-Cello line possess a design engineering unity that 
is commendable, and along with this success in de- 
sign goes success as leaders in the field. Even printing 
machinery has undergone -a design engineering meta 
morphosis, and in the latest Intertype machine, crude 
ridges, corners, protrusions, wheels, pulleys, have be 
come softened and blend more into the mass of the 
machine. Functionally, redesign has served a_pur- 
pose in unifying the operating parts so that now the 
operator’s motions are restricted in area, and his work 
is considerably speeded up. 

In the office equipment field, design is just scratch- 
ing the surface, and the voice acclaiming design en- 
gineering unity as a desirable feature in sales pro 
motion is just making itself heard. Companies like 
Royal Typewriter, Remington Rand, Ediphone, Dicta- 
phone, Addressograph, Pitney-Bowes, are becoming in- 
creasingly design conscious, and typewriters, postage 
meter machines, voice dictating machines, mimeograph 
machines, adding machines, are all slowly but surely 
undergoing a change, with the tendency growing more 
and more toward electrified objects. 

\dding machines are another interesting example 
which are working closer to unification of design and 
engineering ; and with this ideal before the engineer and 
the designer, the machines are becoming more com- 
pact and more efficient as pieces of office equipment. 
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OTHER EXAMPLES 
ce OUTSTANDING AC- 
COMPLISHMENT. 


A—JAMES CLARK ELECTRIC 


ALLEN CALCULATOR 
INTERTYPE MACHINE 


Our job as designers runs along smoothly so long as 
the manufacturer appreciates the value of integrated 
he need for seeing with both eyes wide 
open any weaknesses and faults and inconsistencies in 
his present line. We find that in nine cases out of ten, 


design and t 


the manufacturer is more than willing to be progressive, 
to view his line with a seemg eye, to work with the de- 
signer just as the designer is eager to work with him 
and to move forward in his design program. It 
is a situation of mutual benefit and interest when full 
co-operation brings about the desired results. 

In those cases where it is deemed expedient year 
after year to retain tools, castings, and other parapher- 
nalia that represent a high initial outlay, we find the 
results in appearance, engineering and sales promotion 
quite often below par. With this dated type of mer- 
chandise, the manufacturer lacks an impetus in stir- 
ring up his sales staff, his market, his dealer, and his 
ultimate consumer. 


BE THOROUGHLY REALISTIC 


A S designers, we must see our problem from 
the standpoint of the manufacturer, and an ex- 
pert designer suggests the scrapping of tools and cast- 
ings only as a necessity. Often, however, it is possible 
to retain some of the tools, adding to the essential parts 
in order to bring the line up to modern standards of 
design engineering unity. 

Exactly what is design engineering unity? It is 
design where all the integral parts of the machine have 
been studied and joined together so that the many 
parts thus joined in unity appear as a complete and 
perfect whole. When this has been done effectively, 
the design becomes not only outstanding in appear- 
ance but operates mechanically perfect and economic- 
ally. Further, it operates in making a financial success 
for the manufacturer which, after all, is the most im- 
portant sign of good design, good engineering, and 
perfect unity in sales and production. 
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COLOR 


COMES INTO 


IS OWN 


BY HOWARD KETCHAM 
COLOR ENGINEER 


HEN manufacturers discovered about twenty 

five years ago that color was a sure-fire sales 

booster, the rainbow-hued band wagon lured 
manufacturers of every thing from door-bell push but- 
tons to electrically driven water pumps. The idea 
worked; color was the thing. Any color would do— 
and did for a time. But indiscriminate use of color as 
a selling force soon proved to be a fallacy. When mar- 
kets began to tighten up, the “miracle of color’’ became 
a mirage, and there were many reasons for concluding 
then that color had no permanent place in manufac- 
tured products. At the same time, however, color be- 
came the subject of close study in certain scientific lab- 
oratories. These investigations led to the discovery 
of many unsuspected and amazing facts. In the light 
f this new knowledge it was easy to understand why 


~ 


O 


Why use color on electrically operated 
products? Because color when properly 
selected—as it has been for the products 
illustrated here in their natural colors— 
stimulates sales. But which color will be 
most effective? To what extent does the 
size, utility and selling price of the product 
and the conditions under which it is dis- 
played, sold and used affect the sales value 
of product color? Mr. Ketcham is concise. 
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color had lost its effectiveness as a sales stimulant. It 
had been largely misunderstood and grossly misused. 

Colors have powerful psychological influences. From 
prehistoric times man has been accepting certain colors 
as associated with certain circumstances, events and 
conditions. Through the ages all these color associa- 
tions have become indelibly stamped on man’s mind. 
Long before there was any written language man knew 
when his fruit, grain and vegetable food-stuffs were 
ready to eat—by color. Red meant fire and heat to 
him—green meant shade and_ protection—one blue 
meant cold and another meant the celestial aspect of 
the sky. 

Excavations of archeologists have added more evi- 
dence that, with only a relatively few colors at their 
command, Phoenicians, Egyptians, Greeks and Romans 
exercised definite color preferences. There are indica- 
tions that the Egyptians made use of the light-reflec- 
tion value of colors in their windowless houses. The 
use of colors indoors enabled eyes to rest. As new 
colors were produced preferences became more and 
more subtle and subconscious. And today, these sub- 
conscious reactions to color can be harnessed and di- 
rected to desired objectives in selling nearly every 
tvpe of product. 





















































Ak 


“recently lost a 


RD ANNGAL 


PRODUCT DESIGN NUMBER 


BS Gomes the exact color is just as important as it is 
to have the machine, appliance or device well pro- 
portioned and well engineered. With the exact color 
there is assured the greatest possible attention value 
through sense stimulation tying in with fundamental 
instincts. Under those conditions color is of special 
importance on packages for shelf, showcase or window 
display where they must “contact” the public and thus 
have the opportunity to stimulate the possessive in- 
stincts of customer and prospect. 

Color also affords variety and change. Many firms 
find that they can avoid the expense of radical and 
frequent change in product design—simply by introduc- 
ing a color carefully selected to agree with the known 
Color made the 
means of raising products out of a purely price com- 
petitive class by imparting an appeal that only color 
can give. 


\ll types of 


laws of color preferences. can be 


: electrical appliances and machinery 
would sell more rapidly if this thought of “appeal” 
were more generally 


applied. 


understood and more carefully 
Certain colors appeal best to certain classes 

of customers according to income, geographic location, 
l. But, 

they are specific to a 


Certain colors sel 


color reactions are not gveneral 


age and other variables. 
certain definite variation of a color. 

For example, a large electrical appliance company 
$250,000 South American order for 
electric irons because an uninformed executive thought 
black handles would do. 


\ competitor, knowing that 
the market had a decided preference for red—a 
ticular red 


par- 
ea it the ( irder. 


\NUFACTURERS who wish to stimulate pres- 
ent markets, or develop new ones when they ar- 
rive, do well to give their products all possible advan- 
tages by using colors 1n such a manner as to get the ut- 
most out of them. Correct colors 
authority 


selected by competent 
take into account size and utility of the prod- 
uct, its selling price, and conditions under which it will 
be displayed, sold and used. Through constant analysis 
of what colors the public favors, it is possible to be 
informed on color trends in advance of competition, 
and to have therefore the most effective color for sales. 





Used in radio cabinets, scientifically correct color 
creates entirely new markets with colorful plastics now 
available on a production basis. 


In small sets particu- 
larly colors stimulate sales by endowing cases with rich- 
ness and elegance that make prices seem ridiculously 
low. Sparkling with an air of modernity, cases are pro- 
duced in colors which harmonize with room decora- 
tions. Color in dials and control knobs not only gives 
greater legibility and sales appeal but permits changing 
of color as tastes change. National surveys conducted 
for the express purpose foretell what colors are most 
likely to sell; and the same principles can be applied 
just as effectively to meter cases, small instrument 
panels, electrical timing mechanism motor 
complete machines, appliances, and 

electrically-operated machines and devices. 


contr« Is, 
many other 


In the manufacture of mechanical refrigerators, color 
comes forward with a happy solution to the problem of 
obsolescence in present outstanding designs. Saving 
thousands of dollars worth of production equipment, 
while maintaining the high level of design acceptance 
by the public and adding a versatility not otherwise ob- 
tainable, color inserts in different forms—strips, medal- 
lions and other shapes—are made to snap into recesses 
on refrigerator exteriors. Here again correct color 
adds a sales punch while permitting the same cabinet 
to be adaptable to many home color schemes. 


ECOGNIZING the worth of color to industries and 

the need for more wide-spread understanding of its 
value there is today an increasing amount of activity to 
establish these objectives. Metals can now be colored 
in different ways other than by paints, lacquers and 
enamels. The lustrous hues that can be applied to 
aluminum are practically unlimited in number and are 
already being used by manufacturers of electrical equip- 
ment. A slightly harder, denser surface is obtained by 
the coloring technique and this is quite desirable in 
many applications. 

Just announced, is a new process for coloring metal 
whereby a great variety of colors are applied without 
the use of dyes or pigments. Innumerable colors may 
be obtained in a lustrous or egg-shell finish as desired. 

Less known is the fact that stainless steel is being 
colored successfully by a rather new and most interest- 
ing process. Appliances and devices using stainless 
steel for its durable finish can have the additional ad- 
vantages assured by aints, lacquers and 
enamels are produced in a profusion of colors and the 


color. 


COLOR TRENDS FOR THE SETTING IN WHICH THE COLORS OF 
ELECTRICALLY-OPERATED OFFICE EQUIPMENT MUST BLEND 






Percentage 

Wall Reflection Rug 
A. Very faint grey 73. ~—~| Cedar or mulberry 
B. Faint buff 71 Deep Adam's green 
C. Pale buff 65 Rust ; 
D. Pale green-yellow 64 Weak dusky green 
E. Faint blue-green 69 Vivid golden brown 
F. Pale blue 65 Delft blue 


Oldred 
Pigskin leather 

Deep Adam's green leather 
Pigskin leather 
Brown leather 


Reddish brown 


MODERN OFFICE COLORS 


Upholstery 


Curtains 





| Old red Si - 
Dusky Adam’s green : 
Rust color—lighter shade than rug 
“Novelty weave combining two shades 
| of green and beige 
| Tan mohair oo 
Reddish tan 
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Doesn’t CHIPe FLAKEe PEEL 


DOESN'T BRITTLE ON AGEING! 


THIS ALR-DRY Finish PRODUCES THIS KIND OF ADHESION! 


Plenty of men think that only a baked finish develops adhesion (the bond between 
the finish and its metal base) to this high degree. Yet today a number of baked finish 
fans are letting Flexible Blue Knight AIR-DRY Finishes help them out of the production 
bottleneck caused by limited oven-capacity. 


DID YOU EVER TWIST & BEND THESE STRIPS? 


The October 1935 issue of this magazine carried our ad (Page 87) featuring a cello- 
phane envelope with some finished metal pieces inside. Perhaps you were one of the 
many who bent and twisted the pieces two years ago . . . but if you did not 


DO IT NOW! 


Dig up your old copy and see if you too would say, as Mr. S. did: ‘You certainly 
have faith in your finishes. | picked up ‘Electrical Manufacturing’ 18 months after pubiica- 


tion. | did exactly as the ad directed—twisted, bent and fingernailed . . . and you're 
right. The Finish did not CHIP, FLAKE or PEEL.”’ 


NO PRIMER—NO BAKE! 


Flexible Blue Knight Finishes in all colors and clear spray direct on bare, clean metal 
No primer—no bake. The finish AIR-DRIES in regular lacquer time. If you don’t know 
the whole story of the many production advantages of these abuse-resistant coatings, 


then by all means WRITE. 


@ Ask for Product Summary on CHIP PROOF Enamels and sample strips for twist and 
bend test. Address Box 5710, Roxalin Flexible Lacquer Co., Inc., Elizabeth, N. J. 
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TRADE MARK REGISTERED U. S. PAT. OFF.) CELLULOSE & SYNTHETHIC TYPES i} 
ENGINEERED FOR SPECIFIC PERFORMANCE 











OCTOBER, 1937 


RECENY PRODUCTS IN 


o0°0 


Selected for citation... BECAUSE. . . of the 
skillful way in which this relatively new resource 
of the designer has been put to work. 

Light or heavy duty appliances, machines or equip- 
ment—there should be nothing haphazard about 
colorselection; its use calls for basicconsiderations of 
human psychology, perceptivity and reaction. Its use 
brings opportunity and creates definite obligations 

Truly, color comes into its own. 
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WONVINCING evidence of the un- 
q usual value of Bakelite Molded 
in product design, is the re-specifica- 
tion of this material for the Hoover 
Vacuum Cleaner in the 1938 model. 
Employed for service parts and ex- 
terior decorative elements in the 
previous model, Bakelite Molded 
has once more demonstrated its 


combined styling merits, service- 


| 

| ability and practical economy. 
Twenty-one parts of the new 
| Hoover Cleaner are made from 
Bakelite Molded to insure electrical, 
mechanical and decorative effec- 
tiveness in the assembled unit. Each 
part is completed in a single mold- 
ing operation, with grooves and 
through-holes incorporated, and 
metal inserts firmly embedded. The 


X 


won vtoc 


THE 


84 








MATERIAL OF A 


AGAIN, FOR 1933... 
Bakelite Molded specified?! 





The new Hoover Vacuum Cleaner contains 
21 Bakelite Molded parts. Molder. Recto 
Molded Products. Inc. 


Left) Exterior, decorative parts of lus- 
trous brown Bakelite Molded. (Right) Elec- 
trical and mechanical parts formed from 


black Bakelite Molded. 





umber of present ond future uses of Bobelite 


THOUSAND 


permanent lustre imparted to all 
surfaces by the mold, obviates fin- 
ishing or polishing. 

In addition to these characteris- 
tics, Bakelite Molded offers the 
important merits of light weight, 
mechanical strength, electric insu- 
lation value and resistance to 
moisture, heat, oil, abrasion and 
chemicals. Its use in hundreds of 
electrical appliances. devices and 
equipment parts has consistently 
contributed functional and styling 
advantages to the finished product. 

We invite you to consult us when 
considering specific applications of 
Bakelite Molded to improve your 
product design. Also write for com- 
prehensive booklet 26M.“Bakelite 
Molded”. 


BAR ELITE CeOszPeRg sé TIion, 247 PARE AVE Ss NEW YORK, N.Y. 


| BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada West Coast: Electrical Specialty Co.. Inc., 316 Eleventh Street. San Francisco, Cal. 


Becis TERED 
“The re ered trade morks shown adore distinguish materials 


unlimited quentity MH symbolizes the infinite 
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Ss 


pre yblem here becomes one of develo 


possess tl 
same time harmonize with trends in color styling where 


ing colors that will 


1e greatest possible sales appeal and at the 


they are to be used. 


A newly developed process permits color to be 


sprayed on fibrous surfaces (wood, paper, composition 


hoard or blotting paper) without bleeding. Color can 
he applied through stencils with great rapidity and 
dries in a few seconds. With this process it is possible 
to make beautiful shaded effects by laying colors 
heavier in one spot than in another. The colors pile up 
hut do not penetrate. With a small, portable spray ma- 
chine, an endless variety of c Jlored display panels can 


be pr duced. 


For five years there has been progress made in the 


vitreous enamel field, toward standardizing colors for 
many classes of vitreous products. In this the National 
Bureau of Standards has done outstanding work. Ten 
years ago, plastics could be produced in only a round 


dozen colors, while today there is no limit to the range 
of plastic color options offered. Colored plastics suit- 
able for commutator parts, outlet plugs and_ plates, 


knobs, switches, machine bushings, radio grilles, tool 
handles and scores of parts are also available. Cores 
of metal and other suitable materials can be molded in 


plastics to combine beauty with great strength. 


7~ OLOR preferences are © tinually subject to 
\ change as shown by a recent study of rugs and 
other floor coverings for the home. This study, spon- 
sored by a leading manufacturer, shows designs are in- 
creasingly modern and colors are moving from lighter 
to darker variations with increasing preferences for 
browns, rusts and reds in that order. Greens, blues 
and other colors are still popular since this study merely 
shows trends that may take up to several years to sweep 
an entire market. But as home furnishing color trends 
gO, SO will gO preferences for every piece of household 
equipment from an electric iron to an oil burner, a 
kitchen range or a bathroom accessory. 


FFICES, showrooms and reception rooms, are 
\Y benefiting by the new knowledge of color and 
color-corrected illumination. Interior lighting is gen- 
erally inadequate due to intensity, location or quality of 
lighting or to poorly chosen ceiling and wall colors or 
to both causes. Reflection factors of merchandise, fur- 
niture, and fixtures vary as much as 50 per cent within 
a few feet. As an example—black _velvet reflects only 
about four-tenths of one per cent of light directed on it, 
whereas brightly polished metal reflects as much as 92 
per cent. Paints, too, vary gt -atly in reflectivity. The 
“whitest” white is magnesium carbonate and while it is 
not a paint, it is 98 per cent reflective; gloss white is 
about 92 per cent. flat white about 84 per cent, and all 
light colors lose about 10 per cent reflectivity per year. 
the reception room walls and 


In a certain busy office 
ig, restful colors that permit 


ceiling are painted soothit 
visitors to wait for long periods without becoming un- 
ample intensity 


duly impatient. The illumination is of 
and is correctly color-filtered to encourage reading 
which helps to make time pass quickly. These exam- 
ples of the successful workings 
indicate the advantages that can be obtained. 
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of color psychology 


Most executive offices ¢ tuld be considerably 1m- 
proved from the practical as well as the esthetic stand- 
point. Through correct use of color the general level 
of efficiency can be increased, more amiable relation- 
ships stimulated and decisions more quickly made. Vis- 
ig business in such offices would be subject to 
A few suggested color harm mies 
table, showing the 


itors doit 
the same stimulation. 
are here given in the accompanying 
possibilities in combinations of wall, floor, upholstery 
Wider adoption of such m« \dern, efficient 


and curtains. 
{| the greater appreciation of the 


color combinations anc 
value of color in offices will necessarily increase the 1m- 
portance of color engineering for all types of business 
machines and devices that may be placed in these 


modern settings. 


Co LOR as a sales force has come to stay, it repre- 
sents a logical phase in the development of 
markets. Color is, at last, valued for something more 
than mere surface prestige. Utilitarian value is recog- 
nized for its ability to arouse desired degrees of emo- 
tional perspective. Its effectiveness in imparting power 
loved in meeting the obsolescence 
But many manu- 


over form is often em] 
factor in new lines of merchandise. 
facturers have failed in their pr ‘motional efforts with 
color because of a too persistent attempt to push com- 


modities in colors that fall short of the tastes of their 


consumers. 
To achieve continued success 
economic pattern, successful manufacturers 


in a constantly 


changing 
are obliged to keep abreast of tl 
color-minded consumer. To accomplish this consis- 
tently and effectively, 1 
With this help a trend is maintained toward 
has long been known 
lity and work- 


lis consciousness of the 


lustry has adopted color engi- 
neering. 
small and mobile inventories. It 
that competition along lines of price, qua 
manship is too limited. There is, however, no limit to 
the variety of combinations which the color engineer 
can create with color. 

It is the function of the color engineer to interpret 
changing color tren¢ 
to industry’s products those c lors w 


used, giving full c ynsideration 
colors and their influences on the human mind. 


ing, production and sales-— 
with each and brings to all 
experience in matly businesses. 
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For cooperation in 
natural color on the preceding ims 
given for the assistance of: The Chalmers ( 
pany, Chicago Flexible 
pany, General Electric 


Manufacturing Company. 
productions prepared by Haynes-Provost Studios. 


is in different markets and to apply 
hich will best meet 
the conditions under which the product will be sold and 
to the psychology of 


W ork- 


ing closely with all departments designing, engineer- 
_the color engineer cooperates 
a trained professional’s broad 


making available the products shown in 
ort pages, acknowledgment ts 
il Burner Com- 
Shaft Company, The Dumore Com- 
(color design by Mr. Ketcham), Ham- 
mond Machinery Builders and Westinghouse Electric and 
Photographs and natural color re- 







































































































PRODUCTION, HEAVIER CUTS 


T WAS only yesterday—just a matter of 15 or 20 

years ago—when machine tools were all belt-driven, 
when the grocer ground his coffee in a large, red 
double-fly-wheel grinder, when coal supplied heat for 
cooking, when washing machines and bookkeeping ma- 
chines were hand-cranked. It was not so long ago, 
yet in this short time electrical operation has brought 
us entirely through one stage of design and well started 
on another phase. From the “wonder of doing it at all 
to the reality of doing it well,’ and from there into a 
realization of the value of design for appearance—a 
realization made possible in many instances only by the 








flexibility in design permitted by the “electrical way.” 








| rf , ( . 
How has the 4 ectrical Way eHected In- 


creased performance—greater compactness— 


ity—added conveni- 





lower cost—greater uti 
ence in machine tools, appliances and business 


machines? How has electrical operation aided 
design flexibility and appearance ? How farhave 


we come? How much further to go? These 
before and after’ citations point the way. 
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GOOD ENOUGH THEN—BECAUSE IT COULD 
NOT BE DONE BETTER. THE SELLERS BORING 
MACHINE OF NOT-SO-MANY YEARS AGO 
AND THE MODERN COMPLETELY ELEC 

TRICAL MACHINE DESIGNED FOR INCREASED 
GREATER AC 

CURACY AND IMPROVED APPEARANCE 


OUT OF CRUDER WAYS 


_— By ELECTRICITY 


Machine tool progress certainly affords many dra- 
matic examples of progress through the first phase and 
into the second. The Sellers boring machine of but a 
few years ago was belt-driven. Mechanical drive limi- 
tations (as compared with present-day electrical drive 
possibilities) not only restricted the functions performed 
but also the speed of operation and degree of control. 
A multi-motor drive with electrical control, added as a 
forward step in design, made possible not only greater 
adaptability to specific machining operations but also 
permitted easier control and increased performance. 

The modern design for this machine embodies still 
greater use of electrical drive and control, with faster 
























operation and increased flexibility to meet a wider vari 
ety of performance requirements. Not only are control 
functions simplified, but individual motor drives for 
various functions have greatly simplified mechanical 
drive problems and at the same time made possible a 
clean-lined design. Greater safety to machine and oper- 
ator, greater utility, faster operation and better appear- 
ance are here demonstrated as specific advantages of 
applving the “electrical way” in design. 

In perhaps no other everyday field has the “electrical 
way” meant quite so much as in the home, when ac- 
complishment is measured in terms of convenience, 
freedom from drudgery, and time saved. Cooking, for 
example. Not so many years ago home cooking re 
quired a coal fire in a cast iron range: heavy, bulky, 
unattractive, almost uncontrolled heat. Although early 
electric ranges were little more than coal ranges with 
electric heating elements, the ease of control and the 
uniform heat were great advantages. Later improve- 
ments decreased heating time, thermostats provided au- 
tomatic temperature control, better protection increased 
the life of heating elements, and costs were reduced 
with each new model. 

Because the heavy cumbersome structure of the coal 
range was not needed, electric ranges became smaller, 
lighter in weight, easier cleaned and more attractive. 
Then, taking advantage of the freedom in design per 
mitted by electrical heating elements and controls, de- 
sign for appearance during the past year or two, as 
exemplified in the Hotpoint range shown here, has 
added attractiveness that is today a strong factor in the 
erowing acceptance of electric cooking in the home. 


No LESS effective was the result of designing in 
electrical drive and control of the Hobart cof- 
fee grinder. The first step was to replace the hand 


crank with a pulley belted to a motor. A field rheostat 


OLUTION IN THE KITCHEN. DIRTY, INCONVENIENT, SLOW 
HEAT RETREATS AS AUTOMATICALLY CON- 
ROLLED, CLEAN, READY-FOR-INSTANT-USE ELECTRIC HEAT CON 
YUERS THE KITCHEN. NOT ACCOMPLISHED ALL AT ONCE BUT BY 
UCCE YE STAGE EACH ONE BRINGING ADDED PERFORM- 
ANCE AT LOWER COST. THE ELECTRIC RANGES ARE HOTPOINT. 








starter was used to bring the motor up to speed. Then 
came grinders with inclosed across-the-line motors and 
snap switch control, securing all the advantages of fast 
operation, uniform grinding, time saving and conven 
ience. But the flexibility in arrangement possible with 
electrical operation did not limit the shape or form. 
When improved appearance design called for a smooth, 
attractive case with all mechanical parts inclosed, the 
motor drive was rearranged to fit within a plastic hood. 
Only the adjusting handle appears outside the case 


Thus has the Hobart coffee grinder added to the per 


formance advantages of electrical operation an appear 


ance that sells. 


URING the years of early development in mill 

ing machines, drive methods changed little. Ma 
chine speeds were fixed by line shaft speeds and fixed 
step pulleys. Power to operate various feeds necessar- 
ily had to be transmitted mechanically or left to hand 
operation. Putting on an individual drive motor proved 
to be an advantage in simplifying the drive, but until 
rather recently this step involved only the mounting of 
a motor some place on the machine where there was 
room. Controls were seldom placed within convenient 
reach because control units were too cumbersome and 
space was not available. Nevertheless, electrical drive 
brought with it a significant increase in machine per- 
formance and adaptability. 

With the recognition of appearance as a sales factor, 
one of the first steps was to inclose the motor within 
the machine base or frame. Not only did this step give . 
added protection to the motor, but it brought increased ee 


safety to the operator, and easier control also resulted “St 


when mechanical drive and control mechanisms were WA 
inclosed. 

With the current trends to greater compactness in 
motor controls and control accessories, many external 
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FIRST A MOTOR REPLACED THE HAND 
CRANK, THEN THE DRIVE WAS ENCLOSED 
AND FINALLY A DESIGN FOR APPEAR- 
ANCE THIS RECORD OF DESIGN DE 
VELOPMENT IN THE ENTERPRISE MEAT 
GRINDER SHOWS HOW ELECTRICAL 


OPERATION AIDS MODERN DESIGN 


elements can be coordinated in the design to produce 
a clean-lined, smooth, easily-controlled machine. The 
latest Cincinnati milling machine, as compared with its 
belt-driven predecessor, emphasizes the advantages in 
_ appearance as well as in performance made _ possible 


1 


by the ‘“‘electrical way” in design. 


Advantages of increased utility and improved appear- 


ance through designing for electrical operation have not 
been restricted to heavy duty machines. Look at the 
Iknterprise meat grinders of only a few years ago. In 
early attempts to replace the hand crank with an elec- 
tric motor the advantages of an electrical drive were 
readily appreciated even though by present-day stand- 
ards the then current designs left much to be desired. 
The next step from the mere addition of a motor to the 
use of a designed-in motor drive and built-in switch 


was an important one in adding to the performance, 
convenience and durability of meat grinders. The de 
sign flexibility of such a unit combined with the freedom 
from periodic servicing, and the added reliability of 
motor, drive and control components then made pos- 
sible a complete redesign incorporating a notable 1m- 
provement in appearance. 

The latest model meat grinder making full use of de- 
pendable and adaptable electrical drive components 
takes advantage of recent developments in plastic mold- 
ing to produce not only better performance at lower 
cost but also an appearance that in today’s market 
means more units sold. 

Redesign for better performance has meant redesign 
for integral electric drive in business machines as well 
as in food machines. Doing it electrically instead of by 


ELECTRICAL MANUFACTURING 


hath 


and 
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and has brought faster operation, greater reliability 
and elimination of human errors in adding and calcu- 
lating machines. New functions physically beyond the 
capacity of hand operation are today commonplace. 
The output of typewriters and duplicating machines is 
greatly increased by electrical control and drive. 

For example, the new Burroughs calculating machine 
not only has a considerably lighter key touch and faster 
operation, but combines direct subtraction with addition 
hrough a simple electrical control. The built-in mo- 

speed control and switches take over the physical 


WHAT ELECTRICAL DRIVE AND CONTROL HAS MEANT TO 
NCINNATI MILLING MACHINES. FROM THE BELT DRIVE, 

TO MOTOR ON COLUMN, TO INCLOSED MOTOR WITH 

CONTROLS DESIGNED-IN. NEW VALUES OF PERFORM- 
ANCE, CONVENIENCE, FLEXIBILITY AND APPEARANCE 
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burden of operation, doing the job smoothly, rapidly, 
quietly and accurately. Thus has the “electrical way” 
made possible the design advance through the first 
stage of development from where, through the added ¢ 
flexibility inherent in electrical operation, improved 
appearance design may be accomplished. 

Design trends in the direction toward better appear- 
ance, representing the second major effect of the “elec- 


trical way” of design, so readily discernible in the ma- 


chine tool field, have made even greater progress in 
other types of heavy equipment. The Hobart dish- 





MADE POSSIBLE BY DESIGNED-IN ELECTRICAL DRIVE AND CONTROL MADE MODERN BY ENCLOSING 
AND PROTECTING THE WORKING PART AN £ 


Electrical drive 
and control made this high capacity machine possible, 
and the electrical elements are well designed-in. 


washer shown here is a good example. 


Desire 
for an improved appearance led to the re-design shown 
in which all electrical drive and control functions are 
inclosed not only for better appearance but also for their 
greater protection. A smooth, bright, easily cleaned 
exterior thus is made possible by the flexibility in mo 
tor and drive arrangement. 

The first design for motorizing the four-spindle 
, Aeme-Gridley automatic screw machine was a notable 
_advance in its time—about 25 years ago. The motor 
> was built-in and the control (an open knife switch) was 
placed in a position convenient to the operator. But 


FOR THE FIRST TWENTY YEARS 
ACME - GRIDLEY FOUR - SPINDLE 
AUTOMATIC SCREW MACHINES 
WERE BELT-DRIVEN. THEN, BUILT- 
N MOTOR DRIVE AND OPEN- 
SWITCH CONTROL WAS 

BUT THE MODERN IN 
MACHINE DOES THE 

OF FIVE OR SIX OF THE 

sINAL DESIGN 


MONT ARENS DESIGN FOR THE HOBART DISHWASHER 


design for appearance, as exemplified in the latest 
model, emphasizes the modern trend to enclosures that 
protect as well as clean up the design. 

From the relatively few outstanding “design for ap- 
pearance” accomplishments of only a year or two ago 
and many of them in the domestic appliance field 
the current trend for better appearance now is extend- 
ing to heavy duty appliances, business and commercial 
devices and machine tools as these examples show. 
Admittedly, further developments in this appearance 
design phase are yet to come. 


In but a few years many 
of the examples cited here will undoubtedly undergo 


further redesign as high standards of appearance values 
receive greater recognition. 


ELECTRICAL MANUFACTURING 





J FER L. ¢ PACKER ND Dt INER R. H. KRUCK CARE 
FULLY CHECK THE NEW TREAMLINE FAR 
APPEARANCE AND MANUFACTURING PRA‘ 


ACY 
NEI 


STEPS IN THE EVOLUTION OF 
A, DESIGN 


HETHER through the collaborative efforts 
of professional industrial designers with com 
pany engineers, through the cooperation of 
arious staff members or through the virtually single- 
handed efforts of industrial workers, product design 
marches on. Each organization may follow that pro- 
cedure which best meets its own needs and accomplish- 
ments but the efforts are planned and carefully checked 


where notable results are consistently obtained by the 
maker. Here are some typical steps in collaborative de 
velopment at Westinghouse Electric & Mfg. Co. during 
the evolution of a new air circulating fan. Department 
and section heads as well as individual workers confer 
frequently and cooperate closely. These dramatizing 
views of various functions were taken especially for 
ELECTRICAL MANUFACTURING. 
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TO INSURE QUIET AND VIBRATIONLESS OPERATION OF 

THE COMPLETE ASSEMBLY BLADE DIMENSIONS AND 

CONTOURS ARE MEASURED AND HELD CLOSELY TO THE 
SPECIFYING BLUEPRINTS. 


FUNDAMENTAL DESIGN ENGINEER, K. C. WHITFIELD ABOUT 
TO CHECK AIR SPEED AND VOLUME WITH STOP WATCH 
AND ANEMOMETER. THUS ARE DESIGN FOR APPEAR- 
ANCE, DESIGN-ENGINEERING AND PERFORMANCE CO- 
ORDINATED THROUGH FABRICATION AND TEST 
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WHAT IMPROVED DESIGN MEANS TO US 


Obviously experiences differ, even with so basic a matter as product 
design. So we invited frank reactions from three executives in as 


many fields. For heavy duty appliances, General Manager E. G. 
Biechler of Frigidaire. For machine tools, Vice President C. Bintz of 


Wickes Bros. For lighter domestic appliances, President A. C. Gilbert 
of A. C. Gilbert. 


IN MACHINE TOOLS 


ESIGNERS of machine tools find it to be highly 

important to keep the requirements and desires 

of the users foremost in mind, for in the final 
analysis the customer must be satisfied with the opera- 
tion of the tools as well as pleased with their appear- 
ance. In the purchase of new machine tools the user 
is interested mainly in dependability of the machine, 
in its igh efficiency, ease of operation, economical 
maintenance, safety and appearance. Although we 
have placed the item of appearance last, it 1s never- 
the-less one of the most important factors in the 
selection of tools and is the item in which we are now 
particularly interested. 

The designer must remain alert to new trends in 
the appearance and functions of machine tools; there 
are definite trends in the design of this equipment as 
well as in the design of houses, automobiles or other 




















By C. BINTZ 
VICE PRESIDENT, WICKES BROTHERS 


classes of equipment. The designer should have a 
natural flair for the artistic, and if this is combined 
with natural mechanical genius you have a rare asset to 
your organization. It is essential that the designer 
should make frequent inspection of late types of ma- 
chine tools in order to keep posted on the new trends 
in appearance as well as in mechanical improvements 
and safety devices. 

In our own company we have carried on a definite 
plan for some years past to improve the general appear- 
ance of our machines at the same time we are im 
proving the mechanical features. When we undertake 
the design of a new type of machine tool or the rede- 
sign of an existing type, we first have a conference 
between the Sales Department and the [Engineering 
Department in which we endeavor to plan an ideal 
machine as to its various functions as noted above, 
as well as to its general appearance. It is not always 
possible to obtain all of the ideals set forth, but it is 
at least an objective which we endeavor to attain. As 
a matter of experience we have found that no desirable 
mechanical feature and no safety factor must be sacri- 
ficed to obtain a pleasing appearance. In fact, we find 
that improvements in streamlining and closer attention 
to the guarding of gears and moving parts almost in- 
variably improves the machine from the standpoint of 
safety in operation. The stream-lining of a machine 
does not necessarily result in an increase in_ total 
weight; with a proper redistribution of the metal the 
weight can be kept to a minimum consistent with good 
design, and at the same time the overall rigidity and 
appearance greatly improved. 

After the Engineering Department has made _ the 
general layouts showing the appearance of the new 
machine, and cross sectional elevations showing the 
principal working parts, the shop foreman is called into 
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CENTER DRIVE CRANKSHAFT 
LATHES INEVOLUTION. A 

IN 1927 THIS REPRESENTED 
GOOD PRACTICE. B—IN 1931 
NOTABLE CLEAN-UP OF SUR- 
FACES AND SOME SIMPLIFI- 
CATION BECAME EFFECTIVE. 
C—1937 FINDS BOTH AP- 
PEARANCE AND PERFORM- 
ANCE EFFECTIVELY UNIFIED. 


conference to advise as to the practicability of manu- 
facture and to suggest any changes leading to simplicity 
in design or improvement in manufacturing routine. 
We also find our field demonstrators very helpful in 
advising as to the ease of maintenance and repairs as 
well as to the ease of tool changes. Each mechanical 
function is carefully considered individually to see if 
the same result can be obtained by a simpler or more 
reliable method. 

After this general review of the machine as a whole 
by the Sales, Engineering and Manufacturing Depart- 
ments, many improvements become evident and are 
promptly inaugurated so we can be sure that the 
machine will be as nearly perfect as humanly possible 
when it is finally detailed and completed on the test 
floor. 

As evidence that this extreme care in design is 
well worth the time and effort, reference to the accom- 
panying illustration is made. The center drive crank- 
shaft lathe of latest design is equipped with anti-fric- 
tion bearings throughout, is equipped with forced feed 
lubrication and automatic work cycle. It is evident 


UNIVERSAL CRANKSHAFT LATHES OF 1996 
(A) AND 1937 (B). HERE TOO ENGINEERING 
PROGRESS HAS KEPT PACE WITH APPEAR. 


ANCE FACTORS. 
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from these photographs that there has been a great 
improvement in the general distribution of the metal 
and in ease of operation, as well as in design. 

As another example, there is our Universal crank- 
shaft lathe. In the redesign of this machine we have 
sacrificed none of the Universal features which the 
earlier type of machine incorporated, but have obtained 
additional features desirable in a machine requiring 
frequent changes of tooling and settings for different 
tvpes of crankshafts. 

\We have endeavored to harmonize the general ap- 
pearance of these various machines so that they will 
make a pleasing appearance when they are placed in 
the production line in the factory; we have found that 
the user is always very proud to point out these types 
of machines to all visitors to his plant. 


cP AANNUAL 


PRODUCT DESIGN NUMBER 











WHAT IMPROVED DESIGN 
MEANS TO US 


Obviously experiences differ, even with so basic 
a matter as product design. So we invited frank 
reactions from three executives in as many fields 
For heavy duty appliances, General Manager 
E. G. Biechler of Frigidaire. For machine tools 


Vice President C. Bintz of Wickes Bros. For 






























MOMENT or two before | began reducing 

to writing the thoughts I had in mind concern- 

ing the subject of this article, | looked into a 
dictionary to see what Webster had to say about the 
meaning of the word Design. There, listed among the 
usual variety of definitions, | discovered: Purpose—as 
revealed in the adaption of means to an end. 

There was something about that word purpose that 
seemed to click instantly, for it expressed in a simple 
but forceful Way the very theme that had been asso- 
clating itself with my own reflections on the subject 
of product designing, notably with regard to that 
product with which I am directly associated, the house- 
hold automatic refrigerator. To me, it is largely a 
matter of both appearance and practicability. To avoid 
undue complications, I will include in that word prac- 
ticability all factors not included in the term appearance. 

I cannot remember a single year since we have been 
in business that the key men in our organization have 
not assembled a number of times to discuss design 
changes, particularly for the succeeding year. Yet | 
likewise cannot remember an instance where changes 
were made solely for appearance’s sake. Pleasing and 
acceptable appearance, in fact attractive appearance, 
has always been a very definite factor in any change 
we made, but it has never been the exclusive consid- 
eration. Behind every move in the long list made in 
this direction was an underlying purpose that went 
beyond the realm of mere appearance and reached into 
the sphere of practicalitv. Mere change in appearance 


lighter domestic appliances, President A. C. 


Gilbert of A. C. Gilbert. 


BY E. G. BIECHLER 


GENERAL MANAGER 


FRIGIDAIRE DIV. GENERAL MOTORS CORP. 


IN FAEAVY-DUTY APPLIANCES 


is something that is not particularly difficult to achieve, 
but we have always felt that unless such change were 
wedded to some practical consideration, the change it- 
self would not be as acceptable as we might otherwise 
think or would not wear nearly so well with the public. 

\Ve have never believed in any single year that we 
had the ultimate in appearance. We believed in the 
past, as we believe today, that so-called beauty in in- 
dustrial products is a relative matter associated with 
the element of time or periods. Acceptable appearance 
is not, and cannot be, something fixed for the ages. 
It is rather a creation that is in overall harmony with 
universal trends, and trends is merely another word 
for expressing the eternal character of change. Prod- 
ucts offered a decade ago may appear rather crude to 
us today, yet at the time they were considered quite 
acceptable. They were judged in the light of what their 
own predecessors had been. In the future, the products 
of today will pass through the same experience. 

It is in the field of practicability that we find per- 
manence of character. Such factors as usability, con- 
venience, safety, economy, and the like, all included 
under the word practicability, do not change except 
as they appear in greater degree. And it is in this 
field that we have attempted to place the emphasis in 
our year to year designing, and at the same time satisfy 
sound progress in the matter of appearance. It was al- 
ways our belief that the fusing of the practical with the 
beautiful made for a more enduring public acceptance. 


(Continued on p. 99) 
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¢ You never hear any complaints coming from this 
corner of the motor assembly department. The lady 
likes her job. And one of the important reasons is 
that the laminations are punched from Armco Elee- 
trical Sheet Steel. They're clean as a whistle; they 
stack easier, faster and flatter: and when the motor 
soes to work for the customer it delivers top magnetic 
efficiency. A word to the wise is sufficient ... why not 
look into the shop economies and repeat-business 
advantages of Armco Electrical Sheets? We'll be 
mighty glad to assist. The American Rolling Mill 


Co.. Executive Offices: 2310 Curtis St... Middletown. O. 
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New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

| manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 





Scarcely larger than and 
resembling a mantel clock 
this Emerson compact 
radio is molded in two 
tone brown plastic with 
scale numerals molded 
integrally into the bezel, 
a polished gold dial point- 
er and gold plated wire 
cloth grille; 





In developing this industrial air compressor the 
designer was not limited by conventional 
engineering or appearance limitations. Sturdy 
and compact in construction, up-to-date in 
appearance, this heavy-duty machine of 800 
General Plastics cu. ft. per min. capacity requires but a 6 ft. x 
8 ft. floor area. 





Trim and interesting, this 
all year, air conditioning 
unit, built into a single 
cabinet, will operate auto 
matically or manually and on 
natural air principles using 
air tempered, cleaned and hu 
midified, A small motor is 
used to drive fan in cabinet 
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Something really dif- 
. ferent, both as to 
‘ appearance and fea- 
tures in percolator 
design. It has a well 
type heating unit pro- 
tected by replaceable 
fuse. Finished in 
polished chromium 
with white plastic 
handle. 


Central Manufacturing Diz 
Auburn Automobile Co. 






Clean-lined and equipped 
with automatic electric 
table control for high 
speed milling this small 
Rigidmil with full push 
button control has its 
flange type spindle motor 
direct mounted with its 
brake and directly coupled 
to the spindle device. 





















Lighter weight and great- 
er compactness than was 
obtainable with previous 
models are features of 
this electric screw driver. 
Note the recessed and 
easily flipped control 
switch as well as the 
tapered and molded body 
section for facility in use. 





Black & Decker Mfg. 
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Weighing but 121 lbs. this cast 
frame oil burner shows resource- 
fulness in development. Special 
atomizing design makes for quiet 
and satisfactory operation with 
complete combustion 
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Autocrat Oil Burner 






\ 














\ 
a 






TIN 
ID 


x 
\ 
VN 
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Encased in walnut 
cabinet designed to 
fit into the decor- 

ative scheme of any home or office this unit 

type, room air conditioner is quiet in oper- | 
ation. Special mountings for motor com- 
pressor unit eliminates vibration. Available 

in both air and water cooled models. 


Clean-lined in design, this water 

cooler offers thermostatic tem- 

perature control. It has vitreous 

porcelain base and top and rust 

resisting cabinet with handles of 

either stainless steel or chromium 
plated brass. 


Laboratory 


E Jutpment 


Pier Equipment Manufacturing 





Cooking appliance and range tests may be made 
under actual kitchen conditions and upon com- 
parative bases with this portable laboratory. 
Consists of a voltage regulator, watt-meter and 
voltmeter connected to each side of the three- 
wire supply with a three-wire watthour motor 
for measuring energy consumption. All cir- 
cuits, except the clock, are controlled by a 50 
amp. double-pole breaker equipped with a 
pilot light. 
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Finger tip control of its 
range of literally hun- 
dreds of speeds is but 
one feature of this in- 
teresting power mixer for 
laboratory use. Others 
include reduction gears 
of fabric base laminated 
plastic and lustrous mold- 
ed plastic for motor end 
shields, rheostat knobs 
and fuse housing. 
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Design-consciousness in the arc 
welding field. This ac. machine 
shows the result of a functional 
approach to design. Simplified 
operation is accomplished through a 
control feature providing correct 
regulation of both current and 
voltage for each kind of material and 
rod sizes. Smooth-surfaced appear- 
ance is skillfully attained.  ll- 
welded construction used. 














Westinghouse Electric 
& Manufacturing 


OCTOBER, 1937 






















In September, 1811, Napoleon reached 
the full tide of his power. He had com- 
pleted the conquests of Austria, Italy, te’ 


Spain and the German States. Only one ve 
army, the Russian, stood between him : 
and his dream of making himself the master 

of all Europe. Cornered at the village of re 
Borodino, that army was at his mercy. ha 


But Napoleon's throat, always sensitive, 
had been affected by the harsh Russian co 
climate, and for the first time in his cam- diy 
weakness in some detail regarded as unimportant or merely taken for paigns he was unable to take the field 

himself. History dramatically totals up the Pe 
cost of that sore throat. Because Napoleon ; 






In manufacturing as in military campaigning, failure is frequently due to 


granted. If your product depends on an electrical contact for its successful 


operation, it has a potential “weak spot’? you cannot afford to overlook. was not there fo direct maneuvers, the We 
Russian army, though defeated, escaped cu 

DURAKOOL* Mercury Switches will protect that ‘‘weak spot.’’ These annihilation . . . the disastrous retreat from si 
radically different switches are being used when no other mercury switch Moscow became necessary . . . and the i 
es fateful chain of events which were to cost one 

has been found practical, thus eliminating the hazards of open contacts. Napoleon his army and his empire was ing 
Capacities range upward to 200 amperes—unheard of in fragile glass, set in motion. to 


hydrogen-filled, mercury switches of conventional types. Their indestruc- 












tible metal walls and cooling, arc-quenching liquid fill, enable DURA- 
KOOLS to outperform anything on the market. 









If that sounds like a challenge—so be it! Send for our interesting book- sin 
let, ‘The Mercury Switch of Tomorrow,” which is yours without cost or 
obligation. See for yourself just what has happened in mercury switch 
development. Durakool, Inc., 1073 North Main Street, Elkhart, Ind. 
% Trade Mark Registerered U. S. Patent Office 
DURAKOOL does not manufacture control 
instruments—only switches. But any con- 
trol instrument can be equipped with 
DURAKOOLS. 
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(Continued from p. 94) 
course that all this sounds 
philosophical, and, on the surface, rather easy. Yet 


I realize of somewhat 


| it has been anything but easy. Much of the proverbial 
midnight oil of research into new fields was burned 
in order to provide us with ways or means of doing 
\nd this fact is really 
the heart of our story that I wish to relate here, the 


what we felt should be done. 


story of research as a factor in product design. Two 
or three specific citations, because they are typical, will 
i¢ story as well as if the experiences of twenty 
ears were enumerated. 

household 


frigerator business until quite recently, the public 


from the beginning of the automatic 


had accepted refrigerators with a very large propor- 
tion of outside cubic volume devoted to the mechanical 
compressor. The public accepted them because the in- 
dustry did not know of any better way of making them. 

The opportunity for really broad accomplishment in 
this direction came when the investigation in this field 
was merged with another research project which was 
current at the 


time and which was primarily con- 


cerned with designs that would yield greater efficiency 
and at the same time be susceptible to hermetic seal- 
ing for all compressor parts. This work had begun 
to center around the rotary principle of compressor 
operation, a principle that had not been adopted in 
connection with sealed units for refrigeration. Our 
organization knew, too, that the rotary principle held 
great possibilities for us in the matter of compactness 


since it had already accomplished similar results in 
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PRODUCT DESIGN NUMBER 


NEW VS. OLD. 
CONSIDERABLY SMALLER 


OMY FOR THE USER. 





OCTOBER, 1937 


BOTH 
THE SAME 
HE ONE 
CONTENTS ARE MORE ACCESSIBLE. THE CUSTOMER 










REFRIGERATORS, BELIEVE IT OR NOT, HAVE 
CUBIC FOOT STC YR AGE ¢ APA C ITY RI IT 


ON THE LEFT IS EASIER TO USE BEC 


LIKE IT BETTER; CONSIDER IT BETTER LOOKIT 
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fields. Here, 
seemed a potential opportunity for 


other mechanical then, appeared what 


two fundamental 
accomplishments in one project. 


The 


umit considerably smaller in bulk than any previous 


result was more refrigeration power from a 


compressor we were able to assemble, to say nothing 


of the greatly improved appearance of the unit itself. 
The result to the user in the matter of compactness 
is more food 


overall refrigerator, 


or less kitchen space required for the same food space, 


space in the same 


and in many cases both. The unit weighs much less, 
resulting in lower freight charges, easier and less ex- 
pensive delivery and installation. No less important 
to the user is the reduced operating cost resulting 
from the new design, and a more beautiful cabinet was 
possible when less space was demanded by the re- 
frigeration mechanism. 

Another example comes to mind in connection with 
the design of cabinets rather than that of the power 
mechanism. Early in the life of the refrigerator busi 
ness, manufacturers developed and stressed one-piece 


interior porcelained linings for food compartments. 
These not only looked attractive, but they were sani- 


out Es G 
f BIECHLER 


vanels, representing the sides and back, with their 
panel ‘epresenting tl l 1 bacl th tl 


1 


tary because they were easily cleaned. But the 


side of porcelain refrigerators continued to be made « 


junctions treated in a variety of ways, from rubber 


stripping to polished metal trim. Yet it 
that if the exteriors of refrigerators could have been 


was known 
satisfactorily made of one piece porcelain also, they 
would make for sanitation, lower cost to the buyer, 
more efficient sealing of insulation, and a trim stream- 
line appearance that would commend itself to the most 
That, however, was something 
to do. 

The difficulty was not in forming the shell that was 


discriminating buyer. 
else that no one knew how 
to comprise the cabinet exterior. It was in applying 
the porcelain. Under the intense heat of the porcelain 
ovens so large a piece of formed metal would sag and 
warp to a point of being unsatisfactory. Known for- 
mulae for porcelain enamel were not suitable for the 
so-called shell type cabinets. Also it was imperative 
that better metal surfaces be provided to obtain better 
bonding properties, otherwise the potential scrap loss 
was terrific. 


THE ROTARY REFRIGERATOR COM- 
PRESSOR (LEFT) DOES EVERYTHING THE RECIPROCAT- 
ING COMPRESSOR COULD DO BUT WEIGHS MUCH 
LESS AND (AS A MATTER OF CUBICAL VOLUME) IS 
DEVELOPMENT OF A 
NEW REFRIGERANT PERMITTED THE USE OF THE HER- 
METICALLY-SEALED HOUSING SHOWN WITH RE- 
SULTANT HIGHER EFFICIENCY AND GREATER ECON- 


























































CONTRASTS. ONE 
PIECE SHELL (A) PER- 
FORMS ALL THE FUNC- 
TIONS OF THESEPARATE 
PIECES FORMERLY AS- 
SEMBLED (B). OTHER 
PARTS COMMON TO 
THESE REFRIGERATOR 
DESIGNS HAVE BEEN 
ELIMINATED. NOTE THE 
INHERENT POSSIBILITIES 
FORLOWERMANUFAC- 
TURING COSTS AND 
MORE COMPLETE 
INSULATION SEALING. 
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\ll of this meant, of course, that if we were to pro 
duce porcelain enameled one-piece exteriors, and we 
wanted to do this because of the obvious advantages, 
we would need to launch a broad program of new re 
search into the fields of metallurgical, ceramic and con 
struction studies. If the steel stock we had available 
tended to warp under the required temperatures, we 
either had to develop steel that would not warp, or 
develop porcelain formulae that would permit lower 


E. G.temperatures. Actually we were able to accomplish 
BIECHLER both of these things, together with the other things we 


were attempting, as a result of our studies of the 
materials involved and our experimental work con- 
ducted in cooperation with the suppliers with whom 
we deal. In other words, we had in mind the adop 
tion of a design that potentially held great advantages 
for the manufacturer and the user of a refrigerator, 
but we found a number of obstacles in our way. How- 
ever, once we were sure that we had correctly cata- 
logued all the difficulties, we set out to find the 
answers. The result was a design that presented 
definite mechanical advantages, and at the same time 
incorporated genuine beauty of appearance. 

Lest it be thought that perhaps we overly emphasize 
those design changes which have to do with the straight 
engineering characteristics of our product, let me refer 
now to a somewhat recent design change, which, on 
the surface, seemed to deal entirely with appearance, 
but which nevertheless does incorporate some real 
pomts of merit in customer usage. 

Kor years automatic refrigerators were built to such 
outside specifications as the industry thought would 
permit their installation in the greatest possible num- 
ber of kitchens without physical changes in the kitchen 
arrangement. In our zeal to keep them narrow enough 
to fit the ice-box idea of refrigerator space and loca 
tion, we had to make them reasonably deep to provide 
proper shelf space. Being on the so-called mass pro 
duction basis, we built to such specifications as we 
believed the “average” purchaser could best use. 

During the course of our business growth we had 


instituted another type of research which has played 


a prominent part in the decisions we have made. [1 


the case in point here, it caused a definite change in 
the cabinet design that we had followed, in principle, 
for years. That activity was our Market Research. 
Over a period of time we were able to sense an ever 
growing public acceptance of the electric refrigerator, 
not only in terms of sales volume, but also in terms 
of the importance it was achieving as an individual 
item in the home. With the greater diffusion of 
knowledge of its merits as a food preserver, and as a 
money saver, the actual daily usage in the home in- 
creased. It was brought in from the back porch or 
the hallway and given a place in the kitchen proper 
alongside the range and the sink. Efficiency was com- 
ing into the kitchen. 

We had prided ourselves in having plenty of shelf 
space, but our studies of actual owner usage in the 
home convinced us that a revised design would greatly 
increase what we termed usability. All the shelf space 
wasn’t equally susceptible to convenient usage. Articles 
placed near the front often had a tendency to obstruct 
the free use of the rear space, due to the depth of the 
shelf in relation to its width. Another factor that 
brought this fact into more clear relief was the already 
mentioned greater usage that was attaching to the auto- 
matic refrigerator year after year. So, while we had 
received no complaints along this line from customers, 
we ourselves had studied the matter from the stand- 
point of design, and decided that if the refrigerator 
was to keep pace with modern trends, we would have 
to make it still more easy to use. 

The result of all this was a definite change in de 
sign that widened the cabinets considerably and _ re 
duced the depth correspondingly. It seemed like a 
radical move at the time, but it won public acceptance 
almost instantly. Articles are now easy to reach no 
matter where they are located on the shelves. In fact, 
everything appears to be “up front” and readily acces- 


(Continued on p. 104) 
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And DOWMETAL 


OFFERS A 33%% GAIN 
IN LIGHTNESS OVER ALUMINUM! 


Automotive transportation offers one 
of the most decisive opportunities to 
take full advantage of DOW METAL’S 
extreme lightness. 


Already DOWMETAL is serving 
makers of trucks and buses in a 
variety of ways—saving weight with 
no loss in structural strength. 


Every pound of dead weight gained 
reflects itself in a higher performance to 
power ratio—in lower operating costs. 


These same advantages of extreme 
lightness also apply to countless other 
products ranging from typewriters, 
vacuum cleaners, printing presses to 
cameras, foundry flasks and _ safety 
goggles. 


DOWMETAL is available in sand 
and die castings, sheet, plate, forgings, 


standard and special extruded shapes. 
It conforms to practically every form 
of common fabrication including high 
speed die-casting. 


Learn more about DOWMETAL— 
how it is being broadly adopted by 


manufacturers in scores of industries. 


“The DOWMETAL Data Book”’ is a 
technical treatise covering the char- 
acteristics, uses and methods of fabri- 
cation of this exceptional metal. Your 
inquiry involves no obligation—just 
write for a copy. 


Dowmetal on Display 
Booth 86 


The National Metal Exposition 
Atlantic City, N.J. —October 18-22 

































Marked progress in transportation is evi- 
denced in this new sleeper bus recently 
completed by Sleeper Coaches, Inc., Detroit, 
Michigan. Dowmetal goes far in saving 
over 9000 lbs. of weight. It is used in both 
body and chassis. Eight miles to the gallon 
of gasoline and lighter tire requirements 
permitting much more profitable operation 
per passenger mile, are largely due to the 
great saving in weight. 33 feet over all, 
96 inches wide, 10 feet 6 inches high— 
accommodating 16 to 24 sleeping pas- 
sengers—total weight 11,500 lbs. 


THE DOW CHEMICAL COMPANY 
Dowmetal Division « Midland, Michigan 


Branch Sales Offices: 
30 Rockefeller Plaza, New York City e Second and 
Madison Sts., St. Louis e 135 S. La Salle St., Chicago 
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WHAT IMPROVED DESIGN MEANS TO US 


iously experiences difer, even with so basic a matter 


So we invited frank reactions from 

For heavy duty appli- 

General Manager E. G. Biechler of Frigidaire 

Vice President C. Bintz of Wickes 

For lighter domestic appliances, President A. C. 
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BY A. C. GILBERT 
PRESIDENT 
A. C. GILBERT CO. 


IN LIGHT APPLIANCES 


ANUFACTURERS and 


longer deny that the part 


industrialists no 
which attractive 


lesion 


A. & 1 OO 
and at the same time efficient—product « 
GILBERT plays in helping to increase sales is of major importance 


Most particu- 


and cannot be too strongly emphasized. 
larly is this true in the electrical appliance industry. 
Here, new mechanical developments and improvements 
follow one another with ever increasing rapidity while, 
at the same time, the consumer’s demand for style and 
design in kitchen and home appliances grows greater 
every season. Asa result both mechanical and appear- 
y linked that their 
simultaneous development is an absolute essential. 


ance design have become so closely 


Recoenizing this new trend within an industry which 
but a few years ago paid little or no attention to 
product appearance and “eye-appeal”, this company 
established a policy for new product development and 
the redesign of old products which has, during its 
first four years, proved highly gratifying both in tend- 
ing to reduce production costs and in increasing the 


oO 
1g 


Rn eT ne 


Hel JkD_ANINUAL' 


PRODUCT DESIGN NUMBER 


RE-DESIGN OF A FAN-HEATER. 
ING PRODUCT WAS DEVELOPED THROUGH THE USE OF 
NEW MATERIALS, NEW PROCESSES AND NEW IDEAS. ALL 
A. C. GILBERT DESIGNS ARE THE WORK OF ROBERT HELLER. 


unit sales volume. This policy works because a defi- 
nite system for making it work was established at the 
very beginning—and has been consistently adhered to 
ever since. 

At regular about six 
meetings are held at the plant which are attended by 
the executive heads of our production, engineering, 
sales and advertising divisions, and by the designer who 


intervals of months general 


actually creates all our new models for us and who 
controls the style pace we aim to set. 

A fundamental part of the success of our plan was, 
and is, the selection of an independent industrial de- 


signer—Robert Heller—whose drafting rooms are apart 


from our own There, completely unfettered 
by ties which might cause a company employee to vacil- 


tactory. 


late or to hesitate, he is in a position to proceed along 
new and uncharted lines to the completion of his design. 

At the same time he is in a position to better judge 
the probable consumer reaction to the proposed new 
design because he himself looks at his result objectively 








THIS NEW AND INTEREST- 





OVERHEAD LIGHTING GRILLE—3-foot diameter 
z S. H. Kress & Co. 


fats are shown Gorham-made 
plastics products created for such reputable concerns as 
Stromberg-Carlson, General Shaver, S. H. Kress & Co., 
and Colonial Radio. 


Cue eh m mie eeml NMs Bilile| 
ideas for customers. And with the finest production 
facilities, backed by skillful engineering, you will find 


Gorham capable of meeting your special requirements. 


* No matter what your plastics problem may be, we 
welcome an opportunity to prove our skill to you. RADIO CABINET 
Colonial 


THE GORHAM COMPANY 
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as a consumer rather than as a mechanical producer. 
Moreover, being expert in his chosen field he is better 
qualified to judge the fundamental value of his design 
than would be a company employee. 

Differences in opinion regarding the proposed de- 
signs are thoroughly thrashed out as are opinions con 
cerning the desirability of subjecting this product or 
that one to modernization. 

The six months intervals which elapse between these 
primary product design or “planning’’ meetings are 
sufficiently long to allow for observation of the con- 
stantly shifting design trends within the specific fields 
occupied by each of our company’s products. The success 
of this “gadget” or of that finish on the company’s 
own, as well as on competitive, products is very likely 
to have had a definite sales effect within the six-month 
interval just elapsed. Thus, design is ready to follow 
its success with further success or else to curb and to 
change if the sales signals are in any way unfavorable. 

Out of these meetings come, for example, actual 
preliminary work assignments. Once the appliance 
has been singled out for either new development or 
for redesign, as the case may be, and the various 
technical problems concerning its sales, engineering and 
production have been thoroughly discussed from every 
conceivable angle, both the engineering department 
and the independent designer roll up their sleeves and 


( 


get to wi irk. 


While our engineers are laying out the basic mechani- 

cal necessities the designer is conducting research into 

. competitive fields. What does the other fellow have? 
‘And how is his article priced? 
GILBERT }ike this or that feature? Is the consumer indicating 
a predominant choice for this style or that one? All 

these questions and many more must be answered and 

we then lay our course accordingly. 


a How does the trade 


The designer 
studies the strength and weakness of each competitor, 
decodes whichever points are of the utmost desirability 
and which can be eliminated; he forms definite opin- 
ions on a dozen and one allied subjects. 

Then, and only then, does he lay out his preliminary 


LONG-ESTABLISHED 
AND WELL-DEFINED 
IN ITS APPEARANCE 
AND PERFORMANCE 
CHARACTERISTICS, 
THE ELECTRIC FAN 
NEVERTHELESS 
YIELDS READILY TO 
NEW VIEWPOINTS. 


model. At this point he meets with our engineers, 
who have by this time laid out their basic mechanical 
work. Together they determine where each must back 
off, refigure, give on this point, take on that one, so that 
together they can proceed quickly and boldly with the 
new conception. 

By now the mechanics of the product have been 
reduced to their simplest and most durable form. The 
design has been, we feel, vitalized for utmost in “eye- 
appeal”. The result is a far better product than either 
expert force could alone produce. 

And the result, too, is something to excite the sales 
department ; something with which branch office man- 
agers and our travelling men can excite the trade. 


Efe ]R_ANNUAL 


PRODUCT DESIGN NUMBER 





IN HEAVY DUTY APPLIANCES 





(Continued from p. 100) 
sible. The old fear that cabinets might be too wide 
for the “average” space allotted by the user has been 
lispelled, because the importance of the refrigerator as 
i kitchen unit of service is recognized and space is 
allotted accordingly. It made a definite contribution 
o convenience and it therefore took precedence over 
some item of lesser importance or lesser usage. [Every- 


has had anything to do with the matter, 


body who 
including the customer, thinks that the new design is 
better looking than the older one, but that was not the 
Behind the 


whole project was a fundamental purpose, and _ that 


basic reason why the change was made. 
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purpose was to make the refrigerator more valuable 
to anyone who expected to use it. In no sense of the 
word do we mean that beauty of appearance is not 
important, or that it will take care of itself automati- 
cally, but we have learned that beauty built upon the 
solid foundation of something practical becomes doubly 
beautiful. 

Summing up our position, then, we would say that 
for us the matter of design is very largely a matter of 
research. It is not necessarily changing from one 
known set of conditions to another set of conditions 
already known or practiced elsewhere. It is rather a 
program reaching into new and untrod paths for the 
express purpose of bringing back and making avail- 
able to society, within the limits of our own capacity, 
as many as possible of the countless blessings that we 
believe are out yonder in the great uncharted ocean of 
things we do not know. 
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YERSON has always carried only the higher quality 

steels in every class. Now they accurately certify these 
steels and take a big step forward with~-a special plan for 
alloy steels. 

Never before could you be sure how different bars of 
standard alloy steels drawn from warehouse stock would re- 
act to heat treatment. Bars of the same standard S. A. E. 
analysis might be from different heats of steel and vary greatly 
in hardening characteristics even though they were well within 
the range of the standard specification. 

Now Ryerson brings you steels from selected heats in which 
the hardening characteristics, (analysis, grain size, etc.) are 


held in a narrow range to give more uniform heat treatment 
response. 


With each order purchased, Ryerson furnishes a report giv- 
ing the analysis and heat treatment characteristics of the 
steel furnished. Users of Ryerson Certified Steels do not have 
to run expensive analysis or hardening tests on each bar 
of steel, as they know from what heat the bars are rolled 
and how that specific heat will react to heat treatment. 

You will find many other advantages in the use of Ryerson 
Certified Steels. Let us tell you the complete story of how 
Ryerson can offer you such an outstanding steel service. 

Write for booklet B 8 that explains fully the Ryerson Cer- 
tified Steel Plan. Address the nearest Ryerson plant. 

Joseph T. Ryerson & Son, Inc., Plants at: Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Phila- 
delphia, Jersey City. 


RYERSON 
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ENGINEERING IMPROVES PRODUCTS 


tucd from p. 34) 


paper cutting machines. The phototube, because of 
i 


ts small size and adaptability, may be conveniently 
placed on these machines. This design illustrated in- 
corporates the phototube in a patented motor control 
circuit, adjusts the machine independent of the opera- 
tor, increases the output, improves the accuracy and 
reduces the number of rejects. 

Hermetic refrigerator motor parts offer an excellent 
example of coordinating design with application and 
the improvement of that design through the utilization 
of improved treating processes affecting the material. 
The design engineer might have been quite well satis- 
fied with the earlier design of motor, as it was the 
result of many years of experimentation and experi- 
ence with motors operating in a refrigerant gas under 
sealed conditions, and from the standpoint of perform- 
ance as to reliability, quietness and efficiency the de- 
sign was excellent. However, through experimenta- 
tion with material under the conditions under which it 
was used in the motor, it was found that through im- 
proved treating processes it was possible to produce 
the motor illustrated which has a 25 per cent reduc- 
tion in active material and a performance superior to 
hat of the old motor. 

\lso of interest is the new three shoe dc. magnet 
brake used extensively in the heavy duty industries. 
\n ingenious design of brake construction protects the 
rake surface, provides uniform shoe clearance and low 
shoe pressure. Life tests and experiments with dif- 
ferent types of lining, different wheel materials and 
wheel designs determined the most efficient combina 





ion to be a ventilated alloy wheel and a standard lin- 
ing. This well-balanced design of brake with totally 
enclosed operating solenoid and spring for safety and 


SOME MISCELLANEOUS IMPROVEMENTS 


A) HEATER CORD SET NOW SEALED IN RUBBER AT BOTH ENI 
ILVER IS SAVED IN CONTACT DESIGN BY STEEL BACKING 


C) IGNITION TRANSFORMERS REDUCED IN SIZE WITH ACCOM 
PANYING BENEFITS 
D) INGENIOUS MECHANICAL RE-ARRANGEMENT PROTECTS BRAKE 


SURFACE, PROVIDES UNIFORM SHOE CLEARANCE AND LOW SHOE 
PRESSURE 


weather protection results in a superior and distinctive 
product with greatly increased life of lining and wheel. 

Silver contacts are extensively used for small con- 
trol devices. The larger portion of such a contact tip, 
as that illustrated, is for contact wear, the rest, 40 per 
cent, 1s required for welding to the contact support. 
The improved tip shown replaces 40 per cent of the 
silver with steel which reduces the cost of this detailed 
part. Standardization as to the type and shape of con- 
tact provides opportunity for quantity production, 
which in turn still further reduces the cost. This is an 
apt example of the opportunity for the progressive de- 
signer to apply ingenuity and present day tools to each 
detail and part to obtain the overall result of a simpli- 
fied and low cost product. 

Excellent example of ingenious mechanical design 
coupled with the use of new materials and a thorough 
study of the application is the electric thermoprotector 
capable of adjustment over a wide range of current 
ratings and is, therefore, flexible in its application. Its 
acceptance and satisfactory performance made it im- 
mediately apparent that there would be a demand for 
fractional horsepower motors equipped with a built-in 
protective device. This resulted in the development of 
the new thermotector of much smaller size. Great 
simplification of design and reduction in cost were ob- 
tained by substituting a small alnico magnet for the 
levers and springs which produce snap action on the old 
device. The opposition of magnet pull to the tension 
in a bimetallic strip produces snap action in opening 
and closing. 

Heater cord sets, through the use of advances in the 
chemistry of molded rubber and in the art of molding 
in terminals, overcome the well-known difficulties of 
open circuits through broken leads at the plug and 
overheating through poor contact. 

A recent design of automatic oscillograph can be 
connected to any electric power line to produce a pho- 
tographic record of disturbances which are of too short 


(Continued on p. 126) 
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These illustrations show you the “high spots’’ in those two 
insulating materialh—TURBO Oil Tubing and Saturated 
Sleeving. They picture the features that actuated confidence 
on the parts of many manufacturers of electrical and radio 


apparatus, motors, transformers, etc. 


TURBO Oil Tubing is a tough, resilient, thoroughly 
impregnated material that has a very high dielectric strength. 
It will stand all kinds of punishment—stretch it, crush it, 


bend it, twist it and it will, almost immediately, resume its 


WILLIAM BRAND & COMPANY e 


in Chicago:— 
217 N. Desplaines St. 


oT Lh 


TURBO 


true tubular shape. This tubing comes in inside diameters 


of from .020 to 1-inch and in twelve standard colors— 
in some sizes. 


TURBO SATURATED SLEEVING 


This product is a closely woven cotton tubing saturated with the best insulatine 
varnishes. It resists flame, it is resilient, tough and ideal for use where extreme 
high voltages are not encountered. Why not include, in the design of you 
electrical orradio apparatus, insulating materials you can have confidence in. Afte 


all, the best in insulation is none too good for a product that should stay sold 


268 Fourth Ave., New York, N. Y¥ 


REMEMBER THIS. 


We ship all orders—regardles: 
of quantities—on the day 
received. This means we alway: 
have ample stocks to take care 
of the most urgent needs 




































NEW PARTS, EQUIPMENT, MATERIALS, 


i | Progress in the development of improved electrical 
| products rests largely upon the cumulative efforts of 
| many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 














SUPERVISES OIL BURNER OPERATION 


Control system giving a timed sequence to 
burner operation. One time switch for 
ignition, oil valve and timed delayed return. 
Minneapolis - Honeywell Regulator Co., 
Minneapolis, Minn. 


TH 





FOR OIL BURNER 
IGNITION 


Improved ignition trans- 
former, modern in appear- 
ance, compact size, easily 
mounted with secondary 
connections completely en- 
closed. Sola Electric Co., 
2525 Clybourn Ave., 
Chicago, Ill. 


SMALL MOTOR DRIVE 


Compact, efficient, split-phase motor built with 
the precision and smoothness of larger, heavier 
motors. Welded rotor, long-life bearings, 
resilient mountings; high-starting torque, low- 
running temperature. Delco Appliance Div., 
General Motors Sales Corp., Rochester, N. Y. 


SEALED RESISTORS 


Carbon resistance elements with molded com- 

position jacket providing additional protection 

against moisture and shorts. Molded-in leads 

cannot loosen. Aerovox Corp., 70 Washing- 
ton St., Brooklyn, N. Y 








COMPACT SOLENOID 


Cylindrical, ac. solenoid that operates in 
any position with equal efficiency 
Variety of pull characteristics to meet 
individual requirements. Kingsbury Ma- 
chine Tool Corp., Keene, N. H. 
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FINISHES TO MAKE BETTER PRODUCTS — ! 





FLUID CONTROL 


Quiet-operating elec- 
tric valve for controlling 
water, air, oil, gas, 
steam and refrigerants in 
air conditioning, heat- 
ing and humidifying. 
Two-wire control; valve 
seat and plunger easily 
removable for cleaning 
orrepair. Supreme Elec- 
tric Products Corp., 99 
Mt. Hope Avenue, 
Rochester, N. Y. 








REMOVES INSULATION 


Simple, convenient, easily operated 

device strips insulation from solid or 

stranded wire. Pyramid Products Co., 
9309 So. State St., Chicago, Ill. 
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PROTECTED TRANSFORMER 
ASSURES ADEQUATE 


Totally enclosed and com 


















, pound filled transformer for CATON 
: service where dust, oil or For centralized, force-feed I 
s moisture, or fire hazard is lubricating systems requir- 
present. Westinghouse Elec- ing a small supply of 
tric & Mfg. Co., East Pitts- metered, filtered oil. In- | 
burgh, Pa. stant and positive feed, | 
single distribution line, 
closed system. Bijur Lubri- | 
cating Corp., Long Island 
City, N. Y. 
as ONE-WAY POWER 
a TRANSMISSION 
a 
Inexpensive, high-torque, @ 
free-wheeling clutch, & 
_ smooth in action and quiet 
ys No backlash. Self-con- 
Sh tained lubrication. Morse 
ae Chain Co., Ithaca, N. Y. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances,com- 
mercial devices, business machines and me- 
chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 


FOR QUIET DRIVES 


Resilient mounted fractional hp. 
motor with cushioning rings un- 
affected by oil. Motor easily re- 
moved from base by taking off end 


COMPLETE MEASURING UNIT plates on mounting bracket. At- 

tractive, smooth design. The Ohio 

Micrometer measuring screw with calibrated Electric Mfg. Co., 5900 Maurice 
drum, easily attached as a unit where precision Ave., Cleveland, Ohio. 


measurements are needed Mico Instrument 


Co., 10 Arrow St., Cambridge, Mass. 


responds rapidly to 


Lam 


FOR HIGH SPEED OPERATION 


Vacuum switch for applications requiring quick 
break, positive action and high-speed operation. 
Uses mechanical movement to operate contacts 
o ! a ss P 
Metal or glass case. General Electric Co 






sada ii 


ii 


Schenectady, N. Y. 





sion, Rochester 
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INDICATES TEMPERATURE 


Sensitive bimetal thermometer of high accuracy. 
Sturdy and durable, practically unbreakable; 


Available in a variety of stem lengths sheathed 
in stainless steel. Weston Electrical Instrument 
Corp., Newark, N. J. 





ke 


TO SUPPLY DC, POWER 


onservatively rated for reliable operation of in- 
istrial dc. equipment from ac. power supoly. 
vi- ytheon Manufacturing Co., 190 Willow St. 
N.Y. Waltham, Mass. 


DRIVE Pe ere #8 os Reg erree even wat 

ow voltage serie 

otor, reversible n 
3 simple single pole Industrial rectifier tubes combining quick starting 
double throw switch with long tube life and trouble-free operation. 
Self-aligning bearing C 
1UDTrIC sted for lite d 
Delco Appliance D Ra 
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FOR VARYING SPEEDS 


Adjustable pitch V-belt pulley provides a 
limited range of speed control. Adjustment 
made by changing the spacing between oppo- 
e faces. The American Pulley Co., 4200 
Wissahickon Ave., Philedelphia, Pa. 


sit 


A 





CONVERTER CONTROL 


ccessory for dc.-ac. converters that 


controls power in dc. input circuit by the 
line switch on the ac. input to the appli- 


ar 
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Ice. Flectronic Laboratories, Inc., = 
Indianapolis, Ind. 





INDICATES CIRCUIT CONDITIONS 


Small, compact cathode ray tube has performance 
characteristics of larger size tubes. For use in small 
oscillograph units to indicate instantaneous current 
and voltage conditions. National Union Radio 
Corp., 570 Lexington Ave., New York, N. Y. 


FOR MAXIMUM 
PROTECTION 


Explosion-proof line 
starters for squirrel cage 
motors are weather- 
proof, drip-proof 
splash-proof and dust- 
tight. Complete 
rosion-resisting moto 
control, motor discon- 
nect switch and circuit 
protecting device. 
Westinghouse Electric 
& Mfg. Co., East Pitts- 
burgh, Pa. 


cor- 





or 


AND THERE ARE ALSO— 


CHEMICAL RUST-PROOFER forms an ex- 
cellent base for paint or enamel on steel and 
iron surfaces. Designated as the ‘Marks 
Bond” process. Metal is processed by dip 
or spray methods, requiring only 15 to 30 
seconds at a temperature of 160 to 180 
deg. F. Rust-proofing chemical is dissolved 
in water forming a solution that reacts im- 
mediately on properly cleaned metals. Coat- 
ing is gray incolor. Bonding Process Corp., 
10401 Northlawn Ave., Detroit, Mich. 


INSULATING ENAMEL suitable for finish- 
ing electrical apparatus; dries to a rubber 
finish, is tough and durable. A black enamel 
with high electrical resistance. Applied by 
spraying. Especially prepared for switch- 
boards, instrument panels, coils and radio 
bases. A surfacer with similar dielectric 
properties is also supplied for preparing the 
surface to be finished with the enamel. 
Meas and Waldstein Co., Newark, N. J. 











DEPENDABLE 
CONNECTIONS 
One-piece cable connectors 
readily attached with screw 
drivers or pliers. Saves ce, 
improves appearance; high 
electrical and mechanical effi- 
ciency. Burndy Engineering 


Co., Inc., 459 East 133 St., 


New York, N. Y. 


ELECTRODE HOLDER tor light work com- 


bines light weight with high conductivity. 
Easy to handle, small enough to be success- 
fully manipulated in tight places. Weighs 
but 15 oz., has a current capacity of 200 
amp., takes rods 3 to 7g in. in diameter, and 
is made entirely of Mallory 3 metal which 
combines high strength with 85 per cent of 
the conductivity of pure copper. Handle 
insulation is ventilated. Upper tong and 
compression spring are protected by fiber 
insulation. Jackson Electrode Holder Co., 
6553 Woodward Ave., Detroit, Mich 


PORCELAIN ENAMEL single-coat process 
producing a4 quality finish on iron sheet for 
products requiring a high grade but econom- 
ical protecting surface. Coating is opaque, 
high-gloss, readily applied, and does not 
have to be blended with other frits. Used 
alone, this new cover coat has maximum tear 
resistance, with no tendency to curl, sag or 
slide. Has broad working qualities and 
wide firing range; readily falls in line with 
various plant conditions. Warping is re- 
duced because this enamel coating can be 
fired at a comparatively low temperature. 
The Porcelain Enamel and Manufacturing 
Company, Baltimore, Md. 




























Alternating current motors are identified in the ‘Current’ column 


Start 


Capacitor-start 
Capacitor (condenser) 





units offered by ELECTRICAL MANUFACTURING advertisers. 


SINGLE PHASE MOTORS 


Split-phase 
Resistance-start 


POLYPHASE INDUCTION MOTORS f 


49 ing current. 


Squirrel Cage 

Normal torque, normal 
current. 

Normal torque, 
current. 

High torque, 


starting High cycle 


Synchronous 


Shaded pole 


low starting 


low _ starting 


, by the following key: 


Wound rotor (slip ring) 


Engineers and designers of machinery, appliances and equipment will find on this and following pages 
a monthly maintained data guide, detailing mechanical and electrical characteristics of available power 


Low starting torque, low start- 
















Compensated repulsion 
Repulsion-start induction 
Repulsion induction 


Reactor- 
7—Series 
Repulsion 








High slip. 


Low 


current 


starting 


torque, 
starting current. 


SPECIAL PURPOSE MOTORS 


Two-power motors 
Torque motors (reversing-duty cycle) 


normal 





MOTOR SPECIFICATIONS 


| for designed-in power applications 








VOLTAGE . . . Manufacturers furnish standard voltage motors (110-290, etc.) only, unless also indicated in ‘““Low Voltage’ column. 





MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones as 
well, under © Vertical.” 
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x x ix x 3 Risi2 x ¥1SEX1S1XI= 1S VEE EIS x|x rie 
x |x x x15, 11 SixXiXi Aziz x|/xix|x|/x/x x)/x/x|/x}x|x/x xix x 
x |x SiKixXis x 16, 10 x SiS Si SES LSI I= SIrEi RIZE tats Sis x 
ZiT EEXIXISI= x x]|l2abd FSX IXIZTIARIZIS KI RAAIAISIZIzZi=a Ri STRISSS I RIA IS 
x 13 x x xi;xix x 
x x x x]i4 x} xX x x x|x/|x x 
Re ersing,auiomai ari,y xX xX x X x x 116 xX \ x X x x xX Xx xX xX ain x 
a» t power switches, x x [18 x x x 
jour in 





(Continued on page 114) 


ELECTRICAL MANUFACTURING 





~~ 












RADIO TUNING.- 


ae 





‘Ts latest accomplishment in Radio 
has brought demands to industry for 
much that is new in product design 
and processing. 


scien daipaaeanitadl 


Take motors for example: They must 
be small and inexpensive—yet positive 
in action, smooth, sensitive, quiet, 
durable. 


DELCO APPLIANCE 
RADIO TUNING MOTORS 


are built from the ground up for this 
service. Time and expense have not 
been considered in accomplishing the 
desired results. They embody the best 
in established small motor design, 
together with many special Delco Ap- 
pliance features—such as the new die 
cast rotor which definitely provides 
smoother and more uniform operation 
than is possible with earlier types. 


| Centrifugal Switch 


Delco Appliance Radio Tuning Mo- 
tors are available in a variety of types, 
sizes and voltages; speeds and capac- 
ities may be varied; only three simple 
connections are required; reversibility 
is optional. 





Cooperative engineering service furnished 


DELCO APPLIANCE DIVISION 
GENERAL MOTORS SALES CORPORATION 
ROCHESTER, N.Y. 


























ications 


inued fr 


. 


“OQ 
O 
OW 
: 
O 
OQ. 

O 
AY) 
Cc 

Om 
NI 
W 

O 

7 


x 


MOTOR SPECIFICATIONS 


yoMe [esNyyQUIaD 
yesow9y J 

) IOUTDAO*) 

ayeig 

yonta 

gon pel peeds 


ssapyeys 


mnt 


noq 10 UoIsuaIxXy 


( 


JyoRIGg 

asurly 

(PION 99S) [BOIVIA 
poiewynuad adid 
pe[00o-ue 
joo1d-uolso[dx 4] 


yooid-ysejds 


FRAME 


pasopoua A][e10 1 


niqqeyY 
Ss9[-TlO 
Bury 


HOVLIOA MOT (?3ON 


[PSIVAIU YY 


) 


SIVAI 

Is-y stp] 
TGQeisnipy 
HNN 


peeds OM ] 


IQA() 
[easoj}U] 
uOTIORI 


MINYRIULLY 





1oqiy]eIDeds parede 


Co. 


Dumore 


lectric Motor Corp. 


E 


y Co. 


lectric Specialty 


E 


Fairbanks, Morse & Co. 


lectric Co. 


General E 


Hansen Mfg. Co. 
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MOTOR BUCK 
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WueEN manufacturers of electrical appliances put 
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their motor problems up to R & M, they can bank 
on getting motors that will never pass the buck 
back to them! 


R & M motors are scientifically designed and 


HHT 


E 
Ul 


precision-built. They are accurately balanced to 
eliminate excessive vibration, noise, and wear. 


Drastic tests insure long and reliable operation. 
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R & M offers more than a source of supply for 
high-grade standard motors. We build special mo- 
tors too—our engineers will work with yours in 
developing a motor that exactly meets your re- 
quirements. 

Many leading makers of electrical appliances 
are receiving dividends from this co-operative 
service—makers of oil burners, pumps, ironers, 
washers, office equipment, tools, and many others. 

Perhaps we can serve you. At least, we might 
talk it over . . . Robbins & Myers, Inc., Spring- 
7. field, Ohio; The Robbins & Myers Co., Ltd., Brant- 
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MANUFACTURER POWER SPEED CURRENT 
| For complete ad 
dresses of com ~ : 
panies listed reter 2 
to “Motors in = 7] |. a 
Classified Index ee . Si gisl a] eo . md 
| t tintnt ; s| Sie Qa] ©)’ Sie ALS SI y 
| eectionofthisissue 3) 8\a 5/5 |2/8)%/8/ Fe] ¢ L 
| =l/oO| Minho) .S) sie] sic] & C) Ol > 
=| S| 21516) 3| 2/2\s)=| & - |e 
Zizi (OlO Sl lalae (oye — > 
Signal Elec. Mfg. Co. x 7 x |x 
x x x |x #16 
| Speed Way Mfg. Co. x x 17 x |x 
| x 16 
| x x 7 KX |x 
| Sundt Engineering Co. x ‘xX 16 x x 
Wagner Elec. Corp x |x x £1x x 
x |x x 
x x x D 5, 14 
xixegzix x 15 
x x x/|x/|x 16 
x |x x rik = 6 
KISS x x}10 
x x x} xill 
xix|xax x|x|x|x|x Ji2abcd 
xi{xX§x|=x x J13 
Kiki Xi Kl SSE ae 
We vn for rin x x 118 
Westinghouse Elec. & x |x x |x 16 xix 
Mfg. Co. x Cixi zds xk ike. 7 8 11 x 
x xix Xx x} x#i2 18 x 
Xx xix x x x 
xix |x x x x 
x x x S, 6, 8, 11 
x x |X 5, 6, 8, 10, 11 
xix >. 
x |X Ix x |X x x]|l2abed 
x | Sex 1) x x J13, 18 
Ge ae 4 & x 14 
x} x 15 
eo 17 
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xX xX xX xi; xX |X x |X x 
x x xX ]xX ¥ |X x x |X x |X xX 
x |X x x x 
x x |X x x x 
x x 
xX x |X x x 
xX x/|X |X Xi; X/|X|XEX|xX x 
x |X x xX |X x|xX 
x ms te toe Xx; X|X| XXX x 
xX x x |X 
xX 4 ete mit xXxaix)|xX xX 
xX x;|xX |X Xi;xX|X|Xex\| x x 
X X 42st ee oe x|X|xX x |X x 
X xix xX x |X 
x |x x Si ZI SZPRIRI Ss Xi;X|X| XX) xX) XX 
x |X X x |X x |X x 
x |X x x |X |X mi xX|X/|X x |X x 
xX x|X |X Xi;|X|/XUxXx|x 
xX X|X/;X/|xX x |X Xi; X|X|XExX x 
xX X;X|xX/|x Xi|X|X X|X|X/|X gx x 
x Xx|X/|X/X xXixX |X Xi|Xi Xi X_xX x 
Xx m1 xij;X |X ZiZIZi(Ses 
x |X XiXi|XiXiX|X| XEX | XIX x x 
xX x |X |X xix|xX XiX|X|XexX x 
x xX Xi{X |X |XX xi; X/|X X|X|XEX 
X = to BRIZRIZIBAVAIS xi; xX/|X min | eee 
X xX Xi XiXIAXAIXIAX AREAL XIX x; xX |X gx 
x {|x X xX; X/|X X |X gx XixX|X Ex 
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to Machines and Appliances 


Much has been published in ELEC- 
TRICAL MANUFACTURING about the 
different types of motors and their charac- 
teristics. Many articles have appeared, 
over the name of authorities, dealing with 
the design of power units into machine's 
appliances and equipment. 


ELECTRICAL MANUFACTURING 


will continue to stress to designers and 
engineers the electrical and mechanical 


CAUTION: 


qualities of the different types of motors 
and their applicability to various products. 


Always consult your latest issue of 
ELECTRICAL MANUFACTURING for 
possible answer to your motor application 
problems, also keep each issue for reference 
purposes. A large number of our readers 
maintain a regular file of copies extending 
over a period of years. They consider it an 
important part of their motor library. 


Current issues are generally exhausted before 
subsequent numbers make their appearance. 


Often we are unable 


to suppiy the demand for back issues, therefore, be sure your volume 
is kept intact, and avoid disappointment. 


ELECTRICAL MANUFACTURING 


232 Madison Avenue, New York, N. Y. 
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BUILT-IN 


FEATURES 


Clutch 
Brake 


Z~RRKRAR 


Governor Control 


MOTOR SPECIFICATIONS for designed-in power applications 








Thermostat 


MK KKK KKK KAKA RK KA 


Centrifugal Switch 
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' YOU can always rely on Magnet 


Wire made by the American 


Steel & Wire Company to be uniform 
and give full service. For this product 
is made with the same care and skill 
that has made so many American 
Steel & Wire Company products 


famous for their service records. 


The manufacture of Magnet Wire 
has become a specialty with us. In 
over a century of wire making ex- 
perience we have perfected the proc- 
ess of annealing to the point where 
you are assured of uniformity and 
highest conductivity when you 
specify Magnet Wire made by the 


American Steel & Wire Company. 
We all 


standard sizes, shapes and construc- 


make Magnet Wire in 
tions with coverings to meet every 
need. Your orders for Magnet Wire 
can be promptly filled because our 
stocks,which are strategically located, 


enable us to make prompt deliveries. 


MAGNET WIRE 


AMERICAN STEEL & WIRE 


Cleveland, Chicago 


Columbia Steel Company, 


San Francisco, Pacific Coast Distributors 


and New York 


United States Steel Products Company, New 


COMPANY 


York, Export Distributors 


UNITED STATES. Se 


OCTOBER, 1937 


















“=” CONTROL DEVICES 


AUTOMATIC CONTROL DEVICES FOR DESIGNED-IN USE 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Oven 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc 
Control types are indicated in the accompanying table by the classification column in which they appear, thus, 




































































A—Thermostat D—Level-Float G—Pilot K—Damper Motor N—Masnet Valve 
B—Humidistat E—Limit H—Mercury Swing L—Motor Valve O—Thrustor Valve 
C—Pressure-Vacuum F—Time J—Relay-Magnetic C —_ M—Solenoid Valve P—Electro-Thermal Valve 


SPECIAL APPLICATIONS are indicated by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; u—Unit Air Heaters; y—Machine Tools, 
Welding, etc.; w—Motors, Bearings, Transformer and Furnace Cooling Lines, etc.; x Electro Hydraulic; y—Electronic. 



































Where valve control unit is de signed for handling specific elements, numeral indicates the latter, as follows: 1—Ajir; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam 
anencap nse ACTUATING || ACTUATED | i| ACTUATING ||_ ACTUATED — 
ABC DEFG Hi JKi L MN OP a ee ee LMNOP 


Acousto-Lite Laboratories, 2920 S. Vermont Emerson Electric Mfg. Co., St. Louis, Mo... E 











Ave., Los Angeles, Calif J 
Ermstat Co., 1825 Wylie, Philadelphia, Pa...|| A 
Alco Valve Co., Inc., 2628 Big Bend Blvd., 123 w 
St. Louis, Mo. D L M 4N. PJ Euclid Electric & Mfg. Co., x 
Chardon Road, Euclid, Ohio. ...... acco E 
Allen-Bradley Co., 1309 8. First, 
Milwaukee, Wis C D EFG \| J N Fink, Fred W. 
961 S. Fair Oaks Ave., Pasadena, Calif.. . M 
Almo Mfg. Co., 475 Washington, Newark, N.J H | 
Fisher Governor Co., Marshalltown, Ia..... D 
American Automatic Elec. Sales Co., 3 
1019 W. Van Buren St., Chicago, III H|| J Foxboro Co., Foxboro, Mass........... : piC D EFG 
| | 
American Instrument Co., 8010 Georgia Ave., Friez & Sons, Inc., Julien P., Baltimore, Md. || 4 B| EF JK) LM 
Silver Spring, Md A J ’ 
Fulton Sylphon Co., Knoxville, Tenn...... 
American Moistening Co., 260 W. Exchange, | 
Providence, R. I. B G-M Laboratories, Inc., 1731-A Belmont Ave., | 
Chicago, Ill... ..... oe ad ERE J 
Anderson Co., C. J., 212 W. Austin Ave., | 
Chicago, Ill... . J General Controls Co., 1370 Harrison, | | 123 
San Francisco, Calif......... : os 4M 
Arrow-Hart & Hegeman Electric Co., a. ; 123 123 
Hartford, Conn. DE G J General Electric Co., Schenectady, N. Y.....|| A | CD EFy Jy L 4M O 
Automatic Products Co., 121 N. Broadway, | 12 23 General Electric Vapor aye Co., 
Milwaukee, Wis. AB) DE K 3M N P 887 Adams, Hoboken, N. J............. H 
| 
; : : al 
Automatic Specialties Co., Fifth & Perry Sts., General Fittings Co., 100 Baker, | 
Dayton, Ohio Cc RRO MEL Rocce ase oisina.cceoenbeseues 1 A 
Automatic Switch Co., 154 Grand, 123 123 General Sales & eee orp., | 
New York, N. Y.... J 4M 4N 45 Mohawk, Cohoes, N. Y............. | | 3M 
| | 
Automatic Temperature Control Co., Inc., Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. || 4 JK 
34 E. Logan, Philadelphia, Pa. A Fs K! L ; 
1 123 123 Grinnell Co., Donald & Pryor Sts., 
Burber-Colman Co., Rockford, III. || AB EF K| 4L M PUOMMRONIIN: Bas. knsccscesvskvocces 1] 
Bender Warrick Corp., 131 Pierce Dq Guardian Electric Mfg. Co., 
Ave., Birmingham, Mich. 1| w J 1627 W. Walnut, Chicago, Illl.............| J 
| 1 
Bendix Marine Products Co., fis H-B Instrument Co., 2518 N. Broad, | 
754 Lexington Ave., Brooklyn, N. Y. \| J Philadelphia, Pa........... vereeee eel | 
Bishop & Babcock Mfg. Co., 4901 Hamilton | Hart Mfg. Co., Hartford, Conn............ A E aj 
Ave., N. E., Cleveland, Ohio A ic D i 
Hunt & Son, C. B., Salem, Ohio........... | | 1M 
Bock Oil Burner Corp., Madison, Wis. | 3M 1 | 
123 Hynes Electric Heating Co., 240 Cherry, | B | 
Bristol Co., Waterbury, Conn. 4L PRN E Ris cc penn woaviaven soe u | 
Burling Instrument Co., 241 Springfield Ave., Industrial Instrument Co., 1] | 
Newark, N. J. A 96 E. Miller Ave., Akron, Ohio........... } F 
| 
Carrick Engineering Corp., Michigan City, Ind Cc H K M Jefferson Electric Co., Bellwood, Ill... ..... ] H | 
| 
Clark Controller Co., 1146 E. 152nd St., Kurman Electric Co., 241 Lafayette, 
Cleveland, Ohio D F v J SHE WONG Os Banacccctacuusteeseceses I | 
| 
Columbia Burner Co., Toledo, Ohio G Lammert & Mann Co., 219 N. Wood, 1| | 123 
ree mere | 4N 
Continental Electric Co., Geneva, III. Hs 1 
| Leach Relay Co., 5915 Avalon Blvd., J 
Controlograph Co., 380 Canal, New York H|| J Rie AGE Cis divine esasscceshees |} y 
1| | 
Cook Electric Co., 2700 Southport Ave., Leeds & Northrup Co., 4901 Stenton Ave., | 1] 
Chicago, Ill... . A | K PUER, Bi 5 oon Sc eiasawsdcesccdes cD | J L 
Cutler-Hammer, Inc., 1264 St. Paul Ave., | Lindberg Engineering Co., 221 Union \| 
Milwaukee, Wis. AB) CDv J L M gt eS | eer ee wt Hs zi] 
Detroit Lubricator Co., 5842 Trumbull, | 23 Loesser Engineering Labs., 8 Duryea, | | 
Detroit, Mich. AB}C DEF 8H K M P PG Ba eek saninade caved cies ceoe ene 
| DE H 
Dunn, Ine., Struthers, 138 N. Juniper, McCorkle Co., D. H., Sixth & Bancroft, Way, || {| 
Philadelphia, Pa. ; A F Hii J PDS Si 5% 5st ce bcc v eases she A E \| 23P 
| \ 
Durakool, Inc., 1061 N. Main, Elkhart, Ind. H McDonnell & Miller, Wrigley Bldg., ] 
Eagle Signal Co., Moline, Til. Fs J CRteAGA, TE... -seesvensseneseresees D | 
| | | 
Edison Electric Controls Div., Thomas A. Machlett & Son, E., 220 E. 23rd St., | 
Edison, Inc., 43 Lakeside Ave., West New York, N.¥.......+.0s00scs0s0000 1] H | 
Orange, N. J...... A F J 1 {| 
| Magnatrol Valve Corp., 52 Beekman, || 123 
Electric Controller & Mfg. Co., 2700 E. A Fs BE Gs he icine voce ve see Pesce ax | | | M 
79th St., Cleveland, Ohio w | Vv | || 
Electric Switeh Cort Mercoid Corp., 4201 Belmont Ave., | | ™ “—" 
lectric $ = “1: | - } | N 
Columbus, Ind. F H RIES ict cr cst nendeoecke sles | A D EFG H) J 4 
Electric Valve Mfg. Co., 64 Murray, Meriam Co., 1953 W. 112th St., | \| 
New York, N. Y. M MR BOTRNNNG WURD 6s vntncensceatesdcncecas iC 
} 
Electrimatie Corp., 2100 Indiana Ave., 23 Metric Switch Laboratories, 27037E. - Atwater, | 
Chicago, I! M Detroit MGR. . os.cccccccss | Cc | 





(Continued on page 120) 
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this new book of valuable information 





(SEE COUPON BELOW) 
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A comprehensive, factual catalog of information 





/ ead a General Electric Vapor Lamp Company 
concerning the characteristics, capacities and uses 887 Adams Street 


Hoboken, New Jersey 
of mercury switches! It contains a number of inter- 


Gentlemen: 
esting applications in well-known equipment. The Please send me a copy of Bulletin No. 603. 
is f ; ; btaini Name Title 
coupon is for your convenience in obtaining a copy. 


Company 


GENERAL@ELECTRIC | ..... 
VAPOR LAMP COMPANY | “” state 


—_——_— 846K 
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sxe, CONTROL DEVICES FOR DESIGNED-IN USE 


| ACTUATING || ACTUATED 


ABCD EFGH 
Meyer Lloyd Co., 140 ee Rd., 


Springfield, Ohio. 
Midget Thermostat Inc. 


110 Washington P!., New York 





F 


Milwaukee Gas Specialty Co., Milwaukee, Wis. 


Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co. Div., 
4466 Wayne Ave., Philadelphia, Pa... . . 


Myers Engineering Equipment Co., 
3947 W. Pine Blvd., St. Louis, } 


r 
AB|C D EFG 


Newark Boiler Regulator Co., Bloomfield, N. J. D 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. Evx 
Paragon Electric Co., 1775 Old Colony Bldg. 

Chicago, IIl.. : F 
Partlow Corp., 9 Cc ampion Ros ad, 

New Hartford, N. Y. A 
PayneFurnace& SupplyCo.,BeverlyHills,Calif|| A F 


Penberthy Injector Co., 1242 Holden Ave., 


Detroit, Mich. 


Penn Electric Switch Co., ala Ind. 
Perfex Controls Co., Milwaukee, Wis. 
Philadelphia Gear Works, Erie & G Sts., 


Philadelphia, Pa. 


Powell Co., Wm., — r&C sens Sts., 


Cincinnati, Ohio 


AB|C D EFG 


Powers Regulator Co., 2739 Ceemls w Ave., 


Chicago, II. 


Powrex Switch Co., 190 Willow, 


Waltham, Mass..... 


Precision Thermometer & Instrument Co., 


1434 Brandywine, Philadelphia, Pa........ 


Production Instrument Co., 
1319 S. Wabash Ave., Chicago, Ill... .. 


Ranco, Inc., Columbus, Ohio. ... . 


Red Seal Controller Co., 


1024 S. Fifth, Milwaukee, Wis.... 


Refrigerating Specialties Co., 714 South 
Sacramento Blvd., Chicago, IIl. 


Reisner Mfg. Co., W. H., 


New York, 


Robertshaw - neat 0., 


Ross Operating Valve Co., 
Blvd., Detroit, Mich. 


Ruggles-Klingemann Mfg. Co., 


MOTOR CONTROLLERS 


6488 Epworth 


Hagerstown, Md 
Rhodes, Inc., =. H., Rockefeller Center, 


Cinneiniedl Pa|| A 


C 
A 
A 
E 
eee 4 
CS 
Salem, Mass CD G 


Russell Electric Co., 340 W. Huron, 


Chicago, Ill... .. 


Shallcross Controls, Inc., 
Milwaukee, Wis... . 


Shand & Jurs Co., Berkeley, Calif.......... 


Sigma Instruments, Ine., 


388 Trapelo Road, Belmont, Mass... ... 
Square D Co., 6060 Rivard, Detroit, Mich. 


Spencer Thermostat Co., 34 Forest, 


Attleboro, Mass. 


Stat-Amatic Instrument & Appliance Co., 


Hartford, Conn. 


Supreme Electric Products Co., 


Rochester, N. Y. 


Tagliabue Mfg. Co., C. J 
Aves., Brooklyn, N. Y. 









| ACTUATING || ACTUATED 
ABCD EFGH [JK] t MNOP 


|| 
AB D EF JK) M 





ar |C EFG p 


4L 


Spikes A CD EFG H | 
Thermador Electrical Mfg. Cc 0.5 2 21 E. 
Pico, Los Angeles, Calif. 
Thompson Clock Co., H. C., 


Tork Clock Co., Inc., 31 South St., 
Mt. Vernon, NEW oc es 


Trumbull Electric Mfg. Co., Plainville, Conn. J 


Ulanet Co., George, 88 E. 
Newark, N. J.. 


United Cine sane C orp., 


43-37 33rd St., Long Island City, N. Y. 
United Electric Controls Co., 69 A St., 


Boston, Mass.. 


Vickers, Inc., 1400 Calman Blvd., 


Detroit, Mich.. 


Walser Automatic Timer Co., 
Graybar Bldg. New York, N. Y 


Ward Leonard Electric Co., 34 South St., 


Mt. Vernon, N. Y.. 


St. Paul, Minn.. 


Wilbin Instrument Cc orp., 
New York, N. Y.... 


Wilcolator Co., Newark, N. J... 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 


column in which they appear, -“ 
8—Tumbler or Push Button 


9—Capacitor 
D—Drum 


5—Across-the-Line 
6—Auto-Transformer 
7—Resistance 


F—Face Plate 
L—Multi-Speed 
R—Single Phase 


—Squirrel Cage 


T—Slip Ring 
V—Synchronous 
X—Semi-Automatic 





Allen-Bradley Co., 


1309 S. First, Milwaukee, 


Allis-Chalmers Mfg. Co., 


Condit Works, Boston, Mass...... 


Arrow-Hart & Hegeman Electric Co., 


Hartford, Conn 


Century Electric Co., 1806 Pine, 


St. Louis, Mo. 


Clark Controller Co., 


1146 E. 152nd St., Cleveland, Ohio 


Cleveland Electric Motor Co., 
5213 Chester Ave., Cleveland, Ohio 


Colt’s Patent Fire Arms _ Co., 


Hartford, Conn. 


Cutler-Hammer, Inc., 


1264 St. Paul Ave., Milwaukee, Wis. 


Dunn, Inc., Struthers, 


138 N. Juniper, Philadelphia, Pa. . 


Electric Controller & Mfg. Co., 
2700 E. 79th St., Cleveland, Ohio 


Electric Machinery Mfg. Co., 
14th Ave., N. E., Minneapolis, Minn 
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~ MOTOR CONTROLLERS 
SPEED REGULATORS 


___ STARTERS 
O 
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= << s | 
O wi < 
> fs 
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65 7|/X 6 7 8D 
ajmowy ahjmoy 
5 6 7X\6 7 8D 
ahmo ahjy 
5 6 X! 6 8 
aymoy y 
5 8 
a chom foj y 


56 wiix| 6 8D 


_ 


omw 


56 7x 78 


D 
amo y 
5 8 
a chom foj y 


56 wilx! 6 8D 


a ! y 

5 4 8 
a homw fo 

5 6 7 6 D 
5 6 7\X 


Newark, N. J.... 


Water Level Controls C o., 765 Hampden 
Ave., St. Paul, Minn.......... 


Westinghouse Electric & Mfg. Co., 
7-N, East Pittsburgh, Pa... . ‘ 
Weston Electrical Instrument Corp., 
582 Frelinghuysen Ave., 
White Mfg. Co., 2362 University Ave., 


| 123 
4M 


eo 
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Direct current motor controls are indicated by lower case 
letters, d-drum, f-face plate, also the following: 
a—across-the-line m—remote control w—limit 
c—counter-E.M.F. o—reversing y—tumbler or push 
h—machine tool p—rheostat button 
j—non-reversing 
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~ MOTOR CONTROLLERS __ 





Euclid Electric & Mfg. Co., 


Chardon Road, Euclid, 


Furnas Electric Co., 


Wet Alle, Wi... ...... 


General Electric Co., 
Schenectady, N. Y 


General Radio Co., 


Cambridge, Mass........... 


Hardwick, Hindle, Inc., 


140 Pennington, Newark, N. J..... 


Lincoln Elec. Co., 12818 Coit Road, 
Cleveland, Ohio........ 


Monitor Controller Co., 


51S. Gay, Baltimore, Md........ 


National Electric Controller Co., 
5309 Ravenswood Ave., Chicago, III. 


Ohmite Mfg. Co., 


4835 Flournoy, Chicago, Ill....... 


Roller-Smith Co., 2140 Woolworth 
Bldg., New York, N. Y 


Rowan Controller Co., 2313 Home- 
wood Ave., Baltimore, Md. 


Schaefer Bros. Co., 


1059 W. llth St., Chicago, Ill 


Square D Company, 710 S. 1 


Milwaukee, Wis. 


Trumbull Electric Mfg. Co., 


Plainville, Conn 


Ward Leonard Electric Co., | 
34 South St., Mt. Vernon, N. Y.... 


Westinghouse Electric & Mfg. Co., 
7-N, East Pittsburgh, Pa 
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The bast 


assurance 

of satisiactory 
service from 
your equipment 





is to build in 
the 
instruments 
you can buy 





When the entire efficiency of yourdevice or machine 
in the users’ hands .. . the reputation of your 
product as well . . . may rest on a single pointer 
movement, it is far from economical to build-in 
anything less than the best instrument you can buy. 
Especially so, when instrument dependability costs 
so little ... when only a slight difference in instru- 
ment cost returns so much. For a dependable 
instrument will not only insure satisfactory opera- 
tion, but it will cut servicing troubles to a mini- 
mum, and prove a valuable sales asset as well. 

Because WESTON Instruments. have been ae- 
knowledged the “standards of dependability” for 
close to 50 years, manufacturers the world over 
insist on their use for every built-in need. They 
find they profit substantially through the dependa- 
bility behind this name . . . Weston Electrical In- 
strument Corporation, 582 Frelinghuysen Avenue, 
Newark, New Jersey. 


lutein 


















SHELL-TYPE MOTOR 


thal mold themelics lo modem prodcg desigqu 


@ The new Ohio Streamline Motor was 
created to enhance the modern product— 
the Ohio Shell-Type (built-in) Motor to 
integrate itself and be absorbed into the 
design of the machine which it powers. 


The Ohio Streamline Motor, with soft- 
ened outline and smooth flowing surfaces, 
harmonizes with and modernizes the ap- 
pearance of the appliance on which it is 
mounted. 


The Ohio Shell-Type Motor allows free- 
dom in creative design of power appliances 
because it becomes an integral part of the 
machine, and in addition helps increase 
efficiency by the more direct and unham- 
pered application of power. 


Designers, engineers and manufacturers 
find that Ohio Engineers lend effective 
assistance in the solution of power prob- 
lems in machine design. Why not borrow 
this experience in solving your next prob- 
lem or improving your present product. 


THE OHIO ELECTRIC MFG. CO. 5905 Maurice Ave., Cleveland, Ohio 


OHIO MOTORS 
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IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT AND PARTS TO KEEP WELL-INFORMED 























































SELF-STARTING MOTORS uniform welds at reduced power costs. TEMPERATURE CONTROLS "| 


General Electric Co. Ask for 10-08. 
Available in 1800 and 3600 rpm., 3 watts Designed to make accurate temperature Hi 
input. Self-lubricating, of sturdy con- control a simple matter for the operator 
struction, with simple two-way mounting RHEO TAT Mercurial sealed-in glass operates elec 
facilities. Hansen Manufacturing Co. S S trical relays. H-B Instrument Co. Ask 
Ask for 10-01. Designed for fine adjustment and con for 10-16. 





trol of electric current over a wide range. 
| James G. Biddle Co. Ask for 10-09. - 
SOLDERING LUGS THERMOSTATIC CONTROLS 


Stock list of standard and special size 


Simple, sensitive thermostats with snap- 
sdk hs anit ean seieeas Tend CONNECTORS imple ensitive thermostat with nap 


acting operation. Variety of mounting 


Copper Tube & Products, c. Ask for . : . . : adie aoa ll ; as Pe , F 
nae Pube & Products, In ‘A as Small, inexpensive terminal connectors in accessories for application of controls 
oy four sizes, taking 20 conductor sizes, for Spencer Thermostat Co. Ask for 10-17. 
variety of applications. Burndy Engi 


RLIBBER SPRINGS neering Co., Inc. Ask for 10-10. 


Where to use rubber for springs and 


PRECISION BEARINGS 


suspensions for vibration absorption. \W/IRE PRODUCTS Cross-sectional drawings of typical ap- 
Design charts and data. United States plications ; instructions for mounting, lu- 
Rubber Company. Ask for 10-03. What principal physical properties are brication, and protection of precision ball, 
; mi es ea : roller, thrust bearings Norma- Hoff 
needed in the selection of aircraft control Ps nae eae = : 
mann Bearings Corp. Ask for 10-18. . 


MERCURY CONTACTS cords and cables. John A. Roebling’s 


Sons Co. Ask for 10-11. 


Non-breakable construction permits use 
under severe mechanical operating con VARIABLE TRANSFORMERS 


ditions to eliminate breakage. Silent, BRUSHES Convenient means of providing a selec- - 
positive contact; concealed, confined arc. ce a tive ac. potential for laboratory and field : 
Jefferson Electric Co. Ask for 10-04. W hich type or grade or brush to use to testing purposes. RT Mille Ca Ad 

insure maximum life, quiet operation, low for 10-19. 3 


friction and_ satisfactory commutation 


ELIMINATE VIBRATIONS under varying conditions. Morganite { 
Methods for control of machinery vibra- ey kee lee ee Sere PLUGS AND SOCKETS 


tions and products used in their appli- Designed for maximum space economy . 

cation. The Korfund Co., Inc. Ask for MAGNETIC BRAKE and perfect shielding; assure firm and 

10-05. efficient long-life connection. Cinch P 
Three-shoe construction makes brake for Manufacturing Corp. Ask for 10-20. 


, INSULATION apparatus where continuity of service ' 


and low operating costs are of first im- 
Guide in the selection of electrical in- portance. General Electric Co. Ask for DOWER UNITS 
sulating paper, sleeving, tape, varnished 10-13. 

tubing, mica and compounds to meet 

specific requirements. Mitchell-Rand In- 


callie. ie oa plifier and radio applications. Kenyon 
oun Co, Ask tor Oe. FINISHES Transformer Co., Inc. Ask for 10-21. 


Low-priced high performance transform- 
ers and reactors for public address, am- 


FOR MOTOR REPAIRS Two new lacquer products—one with 
high resistance to tarnish and the other 
for wind and weather resistance. Rox- SMALL WELDER 


Handy guide to insulation methods, wire on eee Re . ‘ i | 
: ; ; me as alin Flexible Lacquer Co., Inc. Ask for : ek ites oo af : 
tools and supplies for motor rebuilding Compact ac. welder of the transformer 


operations. Reading Electric Co., Inc. 10-14. type. Light weight, portable, economical ; | | 


Ask for 10-07. easily adjusted for welding light or | | 
medium sections. Westinghouse Electric 


BRONZE BEARINGS & Mfg. Co. Ask for 10-22. | 
ARC WELDER | 





“a Sand cast phosphor bronze bearings 
Designed to provide direct current at low broached on inside and ground on out- 
values necessary for successful welding side, ready for assembly. Buckeye Brass V-BELT SHEAVES 
of light-gauge metal. Produces sound, & Mfg. Co. Ask for 10-15. Provide a means of securing positive 
speed adjustments. Pitch diameter of 
a pulley readily changed and locked to ob- 
These publications are tain quick, accurate speed adjustments. 
PREV WOPINURED: 5 les piace entender es amcnsnee meee current net of The American Pulley Co. Ask _ for 
manufacturers. The 10-23. 
YOUR NAME ceeee Sees wae 6 6 C666 66 6 bee as eo OE ee we . Editor would be pleased 
to forward requests for 
PO PeNMIR ENING 95 5 aioe Lnely Sete Mo siod Ne ha ee ees copies, by qualified MOTORS | 
COMPANY readers, to the sources. 
Sr eg Sec . ee —— Variety of motors with electrical and 
I 5 on BCU iP u Saad nee ane ee ame ee eed hee wee | a ee ae eee mechanical characteristics to meet special 
p a CACTUMIneG, ane operating requirements of chemical serv- | 
RODUCTS YOU MANUFACTURE... ...- 0.00 eee eee Madison Ave. 7 New ice and other severe corrosive conditions. 
kbusankeddudighnngln deena eneraeeeeen eae York, N. Y. The Louis Allis Co. Ask for 10-24. I 
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; \ a BRUNING service 


for your drafting room! 


Many large firms save time and money today by using 
Printed Sheet Service on tracing paper and cloth. If your 
drattsmen still cut paper and cloth to specified sizes 
if they still laboriously draw borders and title blocks 
investigate Bruning Printed Sheet Service. We will cut 
the tracing paper or cloth of your choice to the sizes you 
need, delivering the sheets neatly printed with your firm 
name, borders and title blocks. That’s first aid to greater 
drafting economy, elimination of waste in material and 
time. Our Printed Sheets will be a big help to your draft- 
ing room in obtaining neat, uniform tracings and prints. 
Bruning Printed Sheet Service applies to all Bruning 
tracing papers, vellums and cloths -and Bruning has a 
wide selection for every need and preference. Let us 


estimate on Printed Sheet Service for YOU! 


Send us a sample of the tracing paper or cloth you 
ere now using and let us estimate on Printed Sheets. 
Address the nearest Bruning Branch. 


BR UNING Since 1897 


New York, N. Y. .102 Reade St. 
Newark, N. J. .199 Market St. 
Boston, Mass. .72 Summer St. 
Pittsburgh, Pa. .610 Smithfield St. 
Detroit, Mich. 218 W. Congress St. 
Chicago, Ill..... 445 Plymouth Ct. 
Milwaukee, Wis. 739 N. Broadway 
St. Louis, Mo. 4N. Eighth St. 
Kansas City, Mo. 1320 Walnut St. 
Houston, Texas... -1 Main St. 

Los Angeles, Cal. .818 Santee St. 


San Francisco, Cal. . .638 Mission St. 
(846) 
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DESIGNING IS A PROFESSION 


(Continued from p. 30) 


Before we could design the cleaner bag we talked 
to the people who wove the material to find out what 
was practical; we designed a new plug at the end 
the cord, easier to use. We conceived a new and more 
convenient way for the housewife to carry and keep 
the dusting tool accessories, and also designed this kit. 
We designed the cartons for the cleaner. In associa- 
tion with the advertising department and agency we 
even tackled “the purple cow’’—the trademark—and 
revised their logotype in a modern manner in keeping 
with the new product. 


OLOR is one of the most important things upon 
» which a designer has to work and needs thorough 
study. It has to be fitting—some things should be un- 
obtrusive; others, eye-catching. It has to be new and 
fresh and, of course, pleasing. In the case of a small 
inexpensive kitchen utensil line, traditional green and 
red had always sold best. We asked the manufacturer 
to put the line out in yellow also, as we felt yellow 
would be gay and new in the kitchen. The yellow, 
much to the manufacturer's surprise, led in sales. In an 
item of this sort we could ‘‘go different,” because there 
Was no great replacement expense involved to the con- 
sumer if she wanted to change her color scheme next 
vear. .\ mass production refrigerator, however, should 
be white. First, it’s more sanitary looking and second, 
it’s a product of considerable investment and the use 
of “accent colors” should not be used in a major product. 

There can’t be any great formula for a design or for 
a method of doing but whatever general principles 
there may be I have tried to illustrate. The physical 
facilities with which a designer works vary with the 
individual office. The closest analogy probably an 
architect's office in that the major part of a designer’s 
office aside from the ordinary business facilities con- 
sists of a drafting room. Some designers maintain a 
large drafting statf; others, like ourselves, relatively 
small ones. 

[ don’t believe there is any product too small for 
the design to be interesting. We're just as interested 
in doing a product to go into Woolworth’s as we are in 
doing a steamship. We don’t necessarily have to make 
things more expensive and often we design a product 
so it is less expensive to manufacture. The recipe for 
design is different in each case. It is ridiculous to as- 
sume that we can put more design into one type product 
than another. We have to take each product in its 
due course and try to find out how much design it can 
stand. Often things are beautiful in themselves and 
don’t need the attention of a designer. I think if any- 
thing has hurt industrial design it is the designer who 
has gone too far—doing what we call trick design or 
designing a product within an inch of its life. 

Good design can't be “added’’—it has to be an in- 
tegral part of the whole. As in many other things, 
the simpler a thing is—whether it be a woman's dress, 
or even a method of doing something—the better it is. 
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ELEVEN OF A DEEP WINDING 
OUTSTANDING 


FEATURES 


Produces firm, tough me- 
chanically strong coating. 


* 
Penetrates throughout. 


e 
Bonds conductors into a 
compact unit acting mass. 
7 


Is stable, insuring constancy 
of electrical properties. 
a 





Is non-corrosive. 
e 
Is oil-proof to a high degree. 


e 
Has exceptional acid and 
alkali resistance. 


Has high dielectric strength. 





WITH 
Has no objectional solvents 


that attack enameled wire. 
Cures to an infusible state. 
Will not soften or throw. 


Will not liver or solidify 
during storage. INSULATING VARNISH 
@ Instead of depositing a heavy coating on the surface 
of the coil or winding and nothing but a solvent stain within, 
Harvel 612C penetrates throughout. It is essentially a pro- 


cessed liquid with no gums or asphaltic materials added. 


Write for technical bulletin. Which completely 
+ outlines the numerous features of HARVEL-612C. 


Manufactured under WARVEL PATENT LICENSES dy 
IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. £44, 1905 


and OF THE w 
gins? Reo 









VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES’ @ IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK e FLEXIBLE VARNISHED TUBING ® VARNISHES AND COMPOUNDS 
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Cuffing Machines 
Step-up Motor 
Production with 


COPACO 
NUNGRA 


AND 


DARLEC 


Insulating Papers 


Where big production counts, the 
old, multi-operation method of lining 
Slots is rapidly on the way oull 
Modern ‘’cuffing machines” take the 
perfected, Cottrell One-Piece Rolls of 
high-grade insulating paper and 
combine all those costly, separate 
handlings into a simple, continuous 
operation! 


COPACO—100% Rag Stock 
NUNGRA—High Percent Rag 
DARLEC—Good Paper at a Price 


All Grades in Rolls and 30” x 40” Sheets 
Write Today for Samples and Prices! 


COTTRELL PAPER CoO., INC. 
Dept. M 

FALL RIVER, MASSACHUSETTS 

Factory: Rock City Falls, New York 


ENGINEERING IMPROVES PRODUCTS 


(Continued from p. 106) 
a duration to be recorded by other means. It gives 
more exact and much faster recording by coming into 
operation in less than five one-thousandths of a second 
and it is ingenious in that the starting mechanism uses 
a new principle of a fast-moving mirror to obtain the 
early portion of the record. 

Those representative time switches used in conjunc- 
tion with thermostats for temperature control, and 
illustrated herewith, show ingenious mechanical design 
providing a simplified and lower cost mechanism. The 
substitution of a molded plastic case for the metal case 
made possible attractive styling at lower cost. The 
overall result is a distinctive and superior product with 
a material reduction in size and cost. 

In the case of the 24-in. air circulator there is an 
excellent example of an improved qlesign based upon 
research and experimentation. Studies were made of 
the currents in the air at the tips of the blades with 
the aid of a high speed camera, and these were supple- 
mented by theoretical considerations of air flow. These 
studies led to a three-blade design with wider blades 
and trailing tips to suppress the eddies which had been 
discovered to exist at these points. As a result the 
noise level was materially reduced and the air delivery 
substantially increased over the old design shown. 

Ignition transformers have been improved and, as 
shown, a substantial reduction in size has taken place, 
as has an improvement in performance as to radio in- 
terference, both of which are desirable objectives in 
oil burner control. Through tests and analysis it was 
learned how radio frequency energy is generated in 
the high voltage circuit including the secondary coil of 
the transformer, and how this radio frequency energy 
is transferred to the primary coil and from there to the 
house wiring system from which it appears as inter- 
ference in the radio set either by re-radiation to the an- 
tenna or by transmission through the radio cord set. 

Refrigerator control affects the use of millions of 
domestic refrigerators. The illustrated type is a par- 
ticularly good example of a product of simple and 
ingenious design made in very large quantities where 
continued improvement in convenience and accuracy of 
operation and retention of a high degree of reliability 
is accomplished by constant progress in manufacturing 
methods in close coordination with design improve- 
ments. This control incorporates the so-called “wide- 
cycle” defrost feature which maintains better food 
chamber temperatures during defrosting than other 
methods commonly employed. 

The writer has intentionally avoided references to 
those engineering factors largely limited to standard 
drafting or design practice. The examples shown 
represent new products or improvements made _ pos- 

sible through the use of new materials, new processes 
and new methods, and the application of science, re- 
search and technical knowledge. These new and pow- 
erful tools are available to the design engineer and, if 
he is to be progressive, he must use them. 
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REG.U.S. PAT. OFF. & FOREIGN COUNTRIES 


CREPE WADDING 


AGAINST SHIPPING DAMAGE 


BEST —— 
[he Good. 
Look 





@ Take advantage of the fine appearance of your product. 
Protect it and gain a commanding place on the sales floor. 
A commanding place before buyers means increased sales 
for dealers and greater profits for you. It pays to protect 
the factory-fresh appearance of your products with 
KIMPAK CREPE WADDING. KIMPAK is the packing mate- 
rial that effectively guards products of foremost manu- 
facturers against damage and breakage in transit. 

No matter what your packing problem, there’s a size 
and thickness of KIMPAK to solve it. If your merchandise 
is very fragile or has a high finish, if made of metal, 
glass, wood, or any other material, KIMPAK will guard it 
against costly damage from jarring and jolting en route. 

The low price of KIMPAK will allow new shipping room 
economies. Its ease of handling will make new shipping 

os room efficiency. There’s no muss or fuss with KIMPAK— 
of a , light, flexible, clean, snowy-white, absorbent—it’s as easy 
to use as a piece of string. 

Learn more about KIMPAK. Mail coupon today for free 
ae portfolio of samples and illustrations of actual usage. 
ere J 3 an a 
r of 


| "5 KIMBERLY-CLARK CORPORATION 
‘ WILL & BAUMER CANDLES ws ee 


MPAK > VAS ; Sales Offices: 8 South Michigan Avenue, Chicago 
_ A Best Seller Protected-by Ki A 122 East 42nd Street, New York City 
ide- i» their } : 510 West Sixth Street, Los Angeles 
| Baumer Co. ship ee : 

ood When Will & . 


her fragile candles, they protect them with 
ee ae FREE: 1937 Portfolio of Kimpak 


‘ : the Kimpak KIMBERLY-CLARK CORPORA- 
; to the destination. Note how snugly Sima, 


. prntects agaonst shipping damn } TION, Neenah, Wisconsin. 

ked—and how beautiful eS fesse te Add t sales office: 
lard candles are packe ress nearest sales office: 
wit 


. ‘ 8 S. Michigan Ave., Chicago; 
they appear when unwrapped. This 


s a , 122 E. 42nd St., New York City; 
: with wanvnnineds esendhaton. tienen wis 510 W. 6th St., Los Angeles 
‘ een packing . 
company has b 


ar- 
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pe S- 


hM-1¢ 
sses KIMPAK for over 12 years. Gentlemen: Please send us the 1937 PORTFOLIO OF KIMPAK. 
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CONTROL DEVICES 


The Heart of Heat or Current Control 


FOR ELECTRIC RANGES 


Heater Switches - ‘Ci, aw priiances 


Here is shown a new design in finger fitting, matched, 
control handles for ‘‘Diamond H"’ Slow Break heater 
switches and hydraulic thermostats. Made in colors to 
match range or appliance colors. Thermostat handle 
(center) illuminated by 110 volt pilot lights. 


THERMOSTATS 


FOR AIR OR LIQUID 
TEMPERATURE CONTROL 


Now furnished with indicating 
dials to register temperatures 
from 75 degrees to 550 degrees. 
For hot air, hot water, grease and 
fry kettles, plating tanks, etc. 
A dial for each purpose. 





RELAYS 


MAGNETIC AND MERCURY 
TUBE TYPES 


Diamond H relays are made to 
give long and dependable serv- 
ice, for auxiliary control of 
signal or special call systems or 
to operate loads of various kinds. 
Mercury tube relays are silent, 
without arc, and fool proof. 


REMOTE CONTROL 
SWITCHES 


FOR ALL KINDS OF LIGHT- 
ING CIRCUITS 


They simplify lighting many 
circuits from convenient points. 
For flood, window and sign 
lighting, auditoriums, office 
buildings, banks, schools, theatres 
and hospitals. 





Put your Control Problem up to 


The HART MFG. CO. @2'tfor¢ 




























National Electrical Manufacturers Association 


Nema News 


F. R. Fishback, President W. J. Donald, Managing Director 





KARRANGED to facilitate its use, Nema’s /ndus- 

trial Control Standards, Publication 37-44, based 
on the 1933 edition, together with all of the revisions 
and changes that have been made since that time, is 
now ready for distribution. The editing committee of 
the Industrial Control Section has prepared this  re- 
vision. New information includes a section dealing 
with the types of resistors to be used on the different 
applications such as coal-mining machinery, wood-work- 
ing machinery, ete. There is also more complete in 
formation on auto-transformers and reactors. 


2 \TE specifications for each type of insulation, 
as proposed by Nema, has been agreed upon by the 
electrical supplies committee of the National Bureau of 
Standards for the Federal Omnibus Specifications for 
Wires and Cables. These separate specifications are 
now being formulated and will eventually come to the 
attention of interested Nema sections for review. 


igo Seals elected to membership on the Board of 
Directors of the American Standards Association, 
Clarence L. Collens, President, Reliance Electric and 
engineering Company, a member of the Nema Board 
Nicholson. Mr. Collens 
is thoroughly familiar with the work of the American 
Standards Association, having been a member of its 
Board from 1929 to 1932. 


of Governors, succeeds S. L. 


_ for distribution is an analysis of the 1937 
revision of the National Electrical Code prepared 
by Nema. The Code rules have been rearranged in 
a more logical order. In some cases the scope of an 
article has been modified, and some articles have been 
broken up. A new system of numbering has been used 
which will facilitate the later introduction of new ma- 
terial. 


ae probable expansion into a national activity, a 
six weeks advertising and sales campaign has 
been inaugurated locally in Dallas, Texas and Okla- 
homa City, Okla., by the household refrigeration sec- 
tion. The results will be analyzed before final plans 
are completed for the projected national campaign to be 
launched next Spring. Advertising through news- 
papers, radio, direct mail and billboards will be used 
extensively to call attention to the advantages of elec- 
trical refrigeration. A series of dealer meetings is being 
planned and prize contests to spur salesmen’s efforts 
will be featured. A steering committee, consisting of 
F. R. Pierce, Frigidaire Division of General Motors 
Sales Corp.; Roger Bolin, Westinghouse Elec. & Mfg. 
Co.; and J. A. Sterling, Norge Division of Borg 
Warner Corp., is supervising the program. 
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BUILD IN A COUNTING DEVICE 





* Today there’s a new route to sales that takes wings over ing the operator by doing his headwork . . . protecting 1 | 
old approaches ... often lands the order while competi- public funds . . . promoting public safety . . . safeguard- | 
tion is still “‘on the road.” Today it’s the product with ing profits... helping to cut operating costs... pre- | | 

. a head for figures that gets ahead in sales. venting short-changing, over-changing and theft... 

ae It’s seldom difficult to teach a product to make itself providing a sound basis for wage payment and cost con- 

la- more useful, to fit it to render 4n extra service beyond trol . . . even helping customers to buy and pay. 

eC- its regular job, to make it help the user. In fact, there are Veeder-Root Counting Devices are doing all this—and 

ans many products on the market now that have hit new more. Perhaps they can put sales wings on your product 

ai highs in sales by offering the extra services rendered by in a way that you’ve never suspected. A Veeder-Root 

vie a built-in counting device. Services like these... help- engineer can tell you—any time you say. Write. 

Set 


vd Counters jor fuer Purpose | 


: VEEDER-ROOT INC. 


Ifg. HARTFORD, CONNECTICUT 


OFFICES IN BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT GREENVILLE, S.C. LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 
ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO CITY LONDON PARIS TOKIO SHANGHAI MELBOURNE 
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LISTED BY THE 


A Complete Line of 


TRANSFORMERS 


for every modern requirement 


for MERCURY VAPOR LAMPS 





Illustrated is the new stream lined 
suspension type for mounting be- 
tween lamp and ceiling. Weather- 
proof and core and coil type also 
available. 
















Space saving, modern, compact units 
for every requirement from the small- 
est door bell to the most complicated 
signal system. Available in either en- 
cased or housing types. 
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Small, compact units for heat- 
ing, ventilating, air condition- 
ing and many other modern 
control requirements. Larger 
double wound and auto type 
units—either step-down or 
step-up—for efficient power 


( ( regulation. 
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Sola Voltage Compensator 
for the operation of all types 
of precision and recording 
instruments, photo electric 
cell, and many others, 
where aconstant low voltage 
level must be maintained. 


‘) ( = 





Write for illustrated folders 





and price lists of complete line 





SOLA ELECTRIC COMPANY 





2525 CLYBOURN AVE., CHICAGO, ILLINOIS 
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Major Events of the Month 


ZIMMERMAN GOES TO NORGE 

Merchandising executive shifts within two companies 
give indication of the intensive cultivation of the cus- 
tomers’ dollar by electrical appliance makers in the 
months ahead. 

Paul b. Zimmerman, after 25 years’ association with 
General Electric, has resigned to take over the posi- 
tion of vice president in charge of sales for Norge. 
Promotion of John H. Knapp, of Norge, to the posi- 
tion of assistant to President Howard F. Blood is an- 
nounced. Ralph J. Cordiner, assistant manager of the 
Appliance and Merchandise Department of General 
Electric, has assumed the additional duties of gen- 
eral manager of appliance sales, which post Mr. Zim- 
merman held at the time of his resignation. 


ENERGY OUTPUT SETS NEW RECORDS 

Production of electricity for the week ending Sep- 
tember 11 was 2,154,276,000 kw. hr., a 2.6 per cent 
gain over last year’s output of 2,098,924,000 kw.-hr. 
for the comparable week and a 23 per cent increase over 
the 1,752,066,000 kw.-hr. produced in 1935. 

Total output for the four weeks ending September 
11 was 9,074,003,000 kw.-hr. against 8,453,952,000 
kw.-hr. in the like 1936 period, according to the Edi- 
son Electric Institute. 


GENERAL ELECTRIC MAKES TRANSFER 

Plastics sales, engineering and manufacturing activities 
of General Electric have been consolidated at its 
Pittsfield, Mass., works. Appointment of G. H. Shill 
as manager of the plastics department and of K. W. 
Nelson as sales manager relieves the construction ma- 
terials sales division at Bridgeport, Conn., of respon- 
sibility for plastics sales. 


SHORTER TERMS FOR APPLIANCE SALES 

Efforts are being made by instalment finance com- 
panies to extend their campaign for the adoption of 
more conservative credit terms, recently inaugurated 
in the automotive field, to the household appliance 
field. To a large extent the success of this endeavor 
will depend on the co-operation of retail dealers, par- 
ticularly department stores, who finance their own 
household appliance sales. 

Appliance manufacturers and finance companies be- 
lieve that the liberal instalment terms established at the 
low point of the depression to stimulate trade revival 
are no longer necessary to maintain a satisfactory sales 
volume, according to John R. Walker, executive vice 
president of the National Association of Sales Finance 
Companies. Accordingly, several leading national fi- 
nance companies, as well as local units, have expressed 
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DUMORE MOTOR DELIVERS 









SPECIFICATIONS 
TYPE KB MOTOR 


Class of Motor 


Construction Details — 
Degree of Enclosure 
Method of Cooling 
Bearings and Lubrication 
Housing Material 
Weight 

Rating (Full Load, Continuous Duty) — 
Volts 
Amperes 
Watts Input 
Horsepower Output 
Torque (Lb.-Ft.) 
Full-Load R.P.M 
No-Load R. P.M. 
Efficiency 
Duty 
Temperature Rise 


APPLICATIONS 


Routers 

Drills 

Grinders 

Blowers 

Buffing machines 
Theraneutical pumps 
Boring machines 
Vacuum cleaners 





Plain Series (Univ.), 0-60 Cycies 


Open 

Internal Fan 
Grease-Packed Ball 
Cast Aluminum 

4 |b. 12 oz. 


|_A C. Operation | D.C. Operation _ 


ns | ns 

a7 | 2.3 

290 300 

/5 1/4 

157 190 
7,000 6,500 
14,500 13,500 
53% 59% 

Continuous Continuous 


40°C 40°C. 


POSSIBLE MODIFICATIONS 


Other than 115-volt winding 


C.C.W. or reversible rotation 


Other than standard rating 


Shunt winding for d. c. service 


Special shaft extension 


Other than standard housing finish 








on AL 
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% In Dumore motors you get a smoother flow 
of power, day after day, years longer. A wide vari- 
ety of stock motors insures economy and prompt 
delivery, but when these motors do not conform 
to your specifications, you get one designed and 
built by Dumore engineers for your particular job. 
The recommendations of these experienced men, 
plus Dumore precision manufacturing methods, 
assure you more power hours for your money. 


Dumore builds series universal motors (AC—DC) 
from 1/600 h. p. to 34 h. p.—0 to 60 cycles. They 
are selected for powering hundreds of machines 
. . . heavy shop tools to fine jeweler’s lathes .. . 
are relied upon to operate retractable landing gear 
of aircraft and delicate controls of telescopes. 


Let Dumore engineers show you how to get more 
power hours for your product. Write for catalog 
and engineering service application blank. 


THE DUMORE CO., DEPT.'7K, RACINE, WIS. 
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Come to 


JEFFERSON ELECTRIC 





@ To provide industry with the 
many types of transformers re- 
quired—Jefferson Electric has con- 
ducted continually research and 
experimental work . . . Such work 
has been done for and with manu- 
facturers of all types of equipment 
where high voltages are needed— 
as for radio sending stations, radio 
receiver sets, public address sys- 
tems, luminous tube (Neon) light- versed 
ing, oil burners, mercury lamps, sun 
ray and street lights, relays, con- 
trollers, etc. 


The satisfactory performance of 
products equipped with Jefferson 
Transformers is the result of the 
latest design advantages and adept 
craftsmanship by transformer 
specialists. 


To benefit likewise, tell us just 
what your requirements are. Our 
engineers will be glad to cooperate 


with you. JEFFERSON ELEC- or igaision Trans- 


TRIC COMPANY, Bellwood 
(Suburb of Chicago), Illinois. 
Canadian Factory: 535 College 
Street, Toronto, Ont. 


JEFFE 


y , . 
“ c . 
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Indoor wall 
mounting or fix- 


type Mercury 
Lamp Trans- 








MAJOR EVENTS OF THE MONTH 


their intentions of taking part in the movement under 
way at the present time to obtain shorter terms on 
deferred payment purchases. 

Terms on mechanical refrigerators, ranges and 
water heaters are being shortened from a maximum of 
36 months to 30 months; on dishwashers, washing and 
ironing machines and space heaters from a maximum of 
36 months to 24 months; and on vacuum cleaners and 
household radios from 24 months to a maximum of 
18 months. The greatest shortening of terms applies 
to contracts covering combination purchases which in 
the past had been permitted to extend over a period 
of 4 years but which in the future will be limited to 
the maximum term applicable to any item in the com- 
bination purchase. A minimum down payment of $5 
to 10 per cent of the cash price, whichever is larger, 
will be required on any purchase contracts whereas 
previously it was not necessary to make down pay- 
ments for goods purchased on the time payment plan. 





MEETINGS AHEAD 


American Society of Mechanical Engineers. Fall 
meeting, October 4-6, Erie, Penna. C. E. Davies, 29 
West 39th St., New York, N. Y. 

Chicago Exposition of Power and Mechanical 
Engineering. October 4-9, Chicago, Ill. Charles F. 
Roth, Grand Central Palace, New York, N. Y. 

International Association of Electrical Leagues. 
Second annual conference, October 6-7, New York, 
N. Y. O. C. Small, 155 East 44 St., New York, N. Y. 

National Battery Manufacturers Association. 
Annual convention, October 10-12, Chicago, Ill. W. J. 
Parker, 7 East 44 St., New York, N. Y. 

Porcelain Enamel Institute. Annual meeting, Oc- 
tober 11-12, Chicago, Ill. Second forum, October 13-15, 
Columbus, Ohio. G. P. MackKnight, 612 N. Michigan 
Ave., Chicago, Il. 

National Safety Congress. Annual meeting, Octo 
ber 11-15, Kansas City, Mo. W. H. Cameron, 20 N. 
Wacker Drive, Chicago, II]. 

American Institute of Electrical Engineers. Mid- 
dle Eastern District meeting, October 13-15, Akron, 
Ohio. H. H. Henline, 29 W. 39 St., New York, N. Y. 

Electrochemical Society, Inc. Fall meeting, Oc- 
tober 13-16, St. Louis, Mo. Colin G. Fink, Columbia 
University, New York, N. Y. 

National Electrical Contractors Association. An- 
nual convention, October 18-21, Los Angeles, Calif. 
L. W. Davis, 420 Lexington Ave., New York, N. Y. 

National Electrical Wholesalers Association. 
Semi-annual convention, October 18-21, Cleveland, Ohio. 
Alfred Byers, 165 Broadway, New York, N. Y. 

National Metal Congress and Exposition. An- 
nual meeting, October 18-22, Atlantic City, N. J. W. H. 
Eisenman, 7016 Euclid Ave., Cleveland, Ohio. 

National Electrical Manufacturers Association. 
\nnual meeting, October 24-29, Chicago, Ill. W. J. 
Donald, 155 East 44th St., New York, N. Y. 

National Machine Tool Builders Association. 
Annual convention, October 25-27, Hot Springs, Va. 
F. F. Selbert, 10525 Carnegie Ave., Cleveland, Ohio. 

Railway Electrical Supply Manufacturers Asso- 
ciation. October 27-28, Chicago, Ill. J. Price, 600 W. 
Jackson Blvd., Chicago, II. 

National Paint, Varnish and Lacquer Associa- 
tion. Annual convention, October 27-29, Cincinnati, 
Ohio. R. W. Elton, 2201 New York Ave., N.W., Wash- 
inzton, D. C. 
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A TIME-SAVING FEATURE OF 


LOW TEMPERATURE BRAZING 


You don’t have to “soak-in” the heat or employ special methods ot 













any kind to make low temperature brazing alloys penetrate to all 
parts of a joint. This is because they contain a small percentage of | 


silver which makes them extremely fluid. 






TRY these 


fast working 


alloys and flows freely between closely fitted parts. Capillary action 
BRAZING : , 4 
Sl L ~- FOS ALLOY pulls the alloy into every crevice of the joint. It even penetrates 


metal surfaces to make an almost indestructible bond. 
EASY FLO BRAZING 
- ALLOY 
. This feature of low temperature brazing is a big time saver. It 
“WANDY” Soe tees speeds up production and results in joints high in strength made 
at temperatures which protect the physical qualities of metals. 








Just preheat your metals properly after a thorough cleaning and 


fluxing. Then when the alloy is applied, it melts at low temperature 











To get full benefit of the low 
— ba SS eee If you have ferrous or non-ferrous none to en find out all = 
reasons why Low Temperature Brazing is growing so fast. Write 


us for details. 





HANDY AND HARMAN : 82 Fulton St., New York 


BRIDGEPORT, CONN. PROVIDENCE, R. |. TORONTO, CANADA 





OCTOBER, 1937 




























































Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


WB The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 


belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 


for motors ranging from |4 to 714 HP. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1328 Altgeld St. Chicago, Ill. 


Set perree 


MAJOR EVENTS OF THE MONTH 


APPLIANCE SALES PROGRESS ACTIVELY 


Air Conditioning. Installed cost of equipment sold 
by members of the Air Conditioning Manufacturers 
Association in July totaled $7,508,778, a 52.1 per cent 
increase over the total for July 1936. Sales in that 
month this year were greater than for any month last 
year and the seven months’ total is 37 per cent higher 
than the volume for all 1936. 

Mechanical Stokers. Factory stokers for 
July as reported to the Department of Commerce 
amounted to 7,579, while sales for July, 1936, totaled 
6,288, an increase of 20 per cent. 

Oil Burners. New orders for July totaled 16,274 as 
compared with 16,413 units in July, 1936. Total July 
shipments amounted to 16,404 while 17,450 were ship- 
ped in the corresponding month last year. Department 
of Commerce figures show total orders for the first 
seven months of 1937 to have been 95,342 units as 
compared with 80,095 in 1936; total shipments for the 
first seven months were 93,746 units against 78,702 in 
the previous year. 

Refrigerators. July sales of household refrigerators 
to distributors and dealers totaled 179,414 units valued 
at $14,823,327 against 186,639 with a valuation of 
$14,860,337 last July, as reported by the National 
Electrical Manufacturers Association. The total seven 
months’ sales this year were 1,765,863; in the 1936 
period 1,498,459 units were sold. 

Vacuum Cleaners. July sales totaled 111,233 com- 
pared to 90,393 in the same month of 1936, an increase 
of 23 per cent. As announced by the Vacuum Cleaner 
Manufacturers Association, sales hit a new high in the 
first seven months of 1937, totaling 1,083,170 which 
was a 31.4 per cent increase over the 1936 period. 
Washing Machines. According to industry figures 
reported to the American Washing Machine Manufac- 
turers Association, 147,986 washers were shipped in 
July and for the January-July period shipments totaled 
1,097,314 compared to 1,030,549 in 1936. 

Ironers. Shipments for July amounted to 14,574, in- 
creasing the total figure for 1937 to 109,270 compared 
to 102,988 for the 1936 period. 


sales of 


KITCHEN ELECTRIFICATION ADVANCES 
Rapid spread of the kitchen modernizing movement is 
evidenced by the 182 per cent increase in the number 
of bureaus established between August 1, 1936, and 
August 1, 1937. Surveys conducted by the National 
Kitchen Modernizing Bureau indicate that kitchen mod- 
ernizing activities are not solely restricted to these 
organized bureaus but are being extensively carried on 
in many cities through a variety of channels, notably 
through promotional efforts of utility companies. 
All-electric planned kitchens do not, however, con- 
stitute the only objective of the national bureau’s pro- 
gram; sales of major electrical appliances for the 
kitchen have shown a decided increase since the move- 
ment has been under way. 
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- Porcelain core, base and driving hub. 
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Features of 


OHMITE 
RHEOSTATS 


. There are no organic materials to char 


or burn. Construction is of porcelain, 
and metals throughout. 


. Vitreous enamel! fuses core and base 
together into one integral unit. (Pat.) 


. Windings are held rigid in a vitreous 
enamel bond. 


_ Close graduation of control— each 
turn is a separate resistance step. 


. Large flat area contact shoe. 

Metal-graphite contact shoe material. 

Shunt pigtail carries all the current. 

* No current is carried by the tempered 
steel contact arm. 

. This extra large slip-ring not only 


affords ample current-carrying capac- 
ty but also minimizes wear. 


8. Ohmite Rheostats are listed under 


Underwriters Laboratories re-exami- 
nation service. 


9 Porcelain hub insulates the shaft from 


all live parts. 


This tempered steel contact arm is 
10. 


essentially a long steel spring which 
assures uniform and positive contact 
at all times. 


Pivoted (universal-joint action) con- 
tact shoe. 


19. Integral-with-shaft limit stop; the 


wiper arm is not subject to twisting 
at end of movement. 


Conical spring over slip-ring assures 
13. ~~. 


uniform pressure and unifornf elec- 
trical contact between the slip-ring 
and the center lead extension ring. 


44, Steel end-thrust washer and retaining 


ring. 


15, Assembly-locking washer, 
16, Center lead eyeletted to base. 


The combination of features de- 


ribed above are to be found 
only in. Ohmite Rheostats. 


ALSO MAKERS OF THE 








Beams smaller sized power 
rheostats are ideal for con- 
trolling the speed of small 
fractional horsepower motors, 
for primary control of radio 
transmitter tube filaments, for 
lamp dimming in advertising 
displays, for the control of air- 
plane instrument lamps, and 
for many other uses. The 
Models H, J, K and L are rated 
at 25, 50, 100 and 150 watts, 
respectively. They can be fur- 
nished in a large number of 
popular resistance values, or 
can be made up to special 
order in any intermediate re- 


larger 








MODELS H, J, K and L 
Vitreous Enameled Rheosiats 
siscance values required. Like 
all OHMITE rheostats, they 
can be furnished in any re- 

quired resistance taper. 


MODELS N, R and U 


Vitreous Enameled Rheostats 


These larger rheostats are ideal for the 
control of the fields of generators operating 
such devices as electric welding machines, 
for lamp dimming, for the control of the 
sizes of fractional horsepower 
motors, and for many other uses. The 
Models N, R and U are rated at 300, 500 
and 1,000 watts and are 6, 8 and 12 inches 
in diameter, respectively. They are avail- 
able in many resistance values from one 


ohm upwards. 


Enclosures can be sup 
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FAMOUS OHMITE 





plied for all OHMITE rheostats 
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INDUSTRIAL RESISTORS 



















ILSCO COPPER TUBE 
& PRODUCTS, , inc. 


ALL YOU WANT TO KNOW 
ABOUT SOLDERINS, LUGS! 


Eee ILSCO display board will prove of invaluable aid 

in selecting the proper lug for a particular require- 
ment. Stamped in clear view on the barrels of 
ILSCO Soldering Lugs are wire-size, ampere rating 
and Underwriters'-approval markings—all you want 
to know in selecting the right lug for the job. 


All soldering lugs, as well as the collars of ILSCO 


solderless lugs, are made of pure, seamless copper 
tubing drawn in our own mill. 


Simplicity of design characterizes ILSCO lugs and 
makes them easier and more economical to use. 


Send for the FREE sample board today. 







5629 MADISON ROAD 
CINCINNATI, OHIO 


ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd., Cincinnati, Ohio. 


Please send me, without obligation, 
our sample board displaying ILSCO 
Soldering Lugs and Solderless 
ugs. 
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MAJOR EVENTS OF THE MONTH 


NEW G.E. PROMOTIONAL PLAN 


sringing to a co-ordinated climax the results of sev- 
eral national promotional campaigns of its own during 
the past few years, General Electric has launched 
upon a 1937 endeavor identified as “The Electrical 
Standard of Living.” Promotion of this theme in 
various ways has been a General Electric urge since 
1933, successively dramatized with the packaged 
kitchen, new American home and similar variants, all 
leading logically up to the present drive which places 
renewed emphasis on the meaning of electrical appli- 
ances in all houses of both new construction and reno- 
vation. 

Essence of the plan is two contests, A and B. In 
A, called the New American Better Living Contest and 
designed for the general public, the only requirement 
is a written statement of 100 words on “The electrical 
way of living appeals to me particularly, because . . .” 
General Electric is offering 102 prizes totaling $40,000 
to those entering this contest which starts September 27 
and ends December 4. 

Plan B, known as the New American Home Building 
Contest, is open to persons building or modernizing 
homes on which work was begun after February 1, 
1937, and which will be completed by October 31, 
1938. Here General Electric is offering 20 prizes 
totaling $20,000 to the G-E equipped houses most com- 
pletely meeting the required specifications. 


CORRECTIONS NOTED 


To the Editor of ELvectricaL MANUFACTURING: 

In the April issue of your publication you illustrated 
a bearing story with a Randall D. R. O. R. Flange 
Type Pillow Block. The caption for this illustration 
was incorrect. It should have read: “This is a Randall 
D. R. O. R. Flange Type Pillow Block for side mount- 
ing only on such installations as cabinet type air con- 
ditioners and unit heaters.” 

The Pillow Block is not intended for and cannot 
possibly be used in fractional horsepower motors. 

W. P. Thacker 
Randall Graphite Products Corp. President 


To the Editor of ELectricAL MANUFACTURING: 

The item regarding our self-starting synchronous 
motor in the September issue of your publication was 
incorrect, since the designation of the speed of the out- 
put shaft was 1 rpm. This should have been 1 rph. 

In other words, one not familiar with this type of 
mechanism would probably think we used a lot of ex- 
ternal gearing to obtain a final shaft speed of 1 rpm. 
The motor by itself, without the two brass exterior 
plates, has a terminal speed of 1 rpm. and when 
equipped with external gearing has a terminal speed 
of one revolution per hour. 

A. C. Rothert 

Hansen Mfg. Co. Auditor 
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TYPICAL DIEHL 
APPLICATIONS 


.)DING MACHINES 
R CONDITIONING MACHINERY 
sITATORS 
KERS' MACHINERY 
LANCING MACHINES 
TTERY CHARGING SETS 
)WERS 
TTLING MACHINERY 
ALCULATING MACHINES 
\MERAS & PROJECTING EQUIP'T 
ANDY MAKING MACHINES 
ANNING MACHINERY 
EMENT MAKING MACHINERY 
{EMICAL PLANT MACHINERY 
{URNS 
GARETTE MAKING MACHINES 
RCULATORS, AIR 
AY MAKING MACHINES 
)AL MACHINERY 
)KE MACHINERY 
)FFEE MACHINERY 
COMPRESSORS 
)NVEYORS 
CRANES 
DAIRY APPARATUS 
DENTAL MACHINES 
DISHWASHERS 
DRIERS 
LECTRO-PLATING EQUIPMENT 
LEVATORS 
SCALATORS 
FANS, EXHAUST 
FIRE ALARM SYSTEMS 
FLOUR MILL MACHINERY 
FOOD PROCESSING MACHINERY 
GENERATING EQUIPMENT 
GLASS MAKING MACHINERY 
GRINDING MACHINERY 
HOISTS 
HYDRAULIC MACHINERY 
LAUNDRY MACHINERY 
LOOMS, TEXTILE 


'URRENT MARINE 
MOTORS AND GENERATORS 


SELECT THE| EXACT 
MOTOR TO _/FIT YOUR 


DIEHL MANUFACTURING CO 


. Pioneer Manufacturers 


of } 


ee Division of THE S 


yO bw .N BOSTON 
z 


CHICAGO 


DALLAS 


and Fans 


NEW YORK 


EV iat looae N. J. 


a 
»tors, Generat 


4 
INGER MANUFACTURING CO. 


PHILADELPHIA 


Plant and product moderniza- 
tion demand the utmost in motor 
drive efficiency, economy and 
dependability. There is only one 
RIGHT motor to meet the re- 
quirements of each application. 


The diversified Diehl line offers 
many types and sizes from which 
to select the exact motor to fit 
your needs. Standard motors are 
obtainable from stock for usual 
requirements. Special designs 
for exceptional conditions can 
be developed in a minimum of 
time. All are products of the 
same facilities and abilities 
which have enabled Diehl to 
design and produce motors that 
have satisfactorily met the re- 
quirements of exacting manu- 
facturers in all branches of in- 
dustry for half a century. 


Tell us your requirements and 
our engineering staff will gladly 
recommend the proper motor 
equipment to meet your needs. 


To all who use or choose motors 
the Diehl Catalog No. 1881 
illustrated above will prove 
very helpful. Write for a copy. 


TYPICAL DIEHL 
APPLICATIONS 


MACHINE TOOLS CONT'D 
SHAPERS 
GRINDERS 
BORING MILLS 
PLANERS 
LATHES 
SHEARS 
BLANKING PRESSES 
ETC 


METAL WORKING MACHINERY 
MINING MACHINERY 

MIXERS 

MOTOR-GENERATOR SETS 
OFFICE APPLIANCES 

OIL BURNERS 

OVENS 

PAINT MAKING MACHINERY 
PAPER MAKING MACHINERY 
PETROLEUM PRODUCTS MACH'Y 
POLISHING MACHINERY 
POWER PLANT MACHINERY 
POWER TABLES 

PRINTING MACHINERY 
PULVERIZERS 

PUMPS 

RECORDING INSTRUMENTS 
REFRIGERATING MACHINERY 
SCALES 

SEPARATORS 

SEWING MACHINES 

SHOE MAKING MACHINERY 
SMELT’G & REFIN'G MACH'Y 
SOAP MAKING MACHINERY 
STOKERS, MECHANICAL 
STONE WORKING MACHINERY 
SUGAR REFINING MACHINERY 
TABULATING MACHINES 
TESTING MACHINES 
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AN EVERY hand we see evidence of man’s mastery over temperatures—and proof of his triumph 
in putting changes in temperatures to work! There are examples in the cars we drive... 
automatic chokes, thermostatic heat controls, gasoline gauges. In our homes we have heat regu- 
lators, automatic hot water heaters, electrical appliances... all automatically controlled. In count- 
less mechanical devices, action is achieved automatically as temperatures change. In many other 
products, temperature, itself, is automatically controlled! 


In all of the products whose names appear above, Chace Thermostatic Bimetal serves as the actu- 
ating element. In some, Chace Bimetal fabricated into spiral form is used, in others helixes. Some 
Bimetal parts are U-shaped, ‘others of hair-pin design. But whether the first or the thousandth, 
each piece of Chace Thermostatic Bimetal responds to an exact, pre-determined change in tempera- 
ture—either to produce a definite operation as a result of temperature change or to provide control 
of temperature. 














Years of research have resulted in a variety of Chace Thermostatic Bimetals, adaptable for use with 
both low and high temperature control or temperature-controlled devices. It is the unique skill of 
Chace engineers in meeting unusually exacting Bimetal requirements which has made Chace 
Thermostatic Bimetal the choice for the foremost products in American industry. For that unfail- 
ing automatic action, specify ‘‘Chace Thermostatic Bimetal.”’ 


Ne 
W. M. CHACE Battal COMPANY 
1608 Beard Ave. Dithih la y b Detroit, Michigan 
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a ELEMITE is a kiln-fired 
refractory material especially formulated for Heating Element 
Insulation . . . Can be formed to specification in the most intricate 
shapes and to the most exacting precision . .. ELEMITE is hard, 
tough and rugged .. . It is wear-resistant and will withstand ther- 


mal shock without cracking. 


hon redues! 


The LOUTHAN MANUFACTURING COMPANY 


: . 
Ceramac D) pec alists oJ nee 1901 


EAST LIVERPOOL, OHIO, U.S. A. 
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In today’s keen competi- 
tion, it is vital to give 


your product new beauty 





and new eye appeal 


, BUT... 


But when you do it, be sure that you don’t 
do it at the expense of Engineering Design, the 
quality that makes your product serve custom- 
ers well. 





Many alert manufacturers guard against 
that sacrifice by having their products checked 
and double-checked by E. T. L. 


Electrical Testing Laboratories has a com- 
petent and experienced staff and adequate test 
equipment to give you the FACTS concerning 
the parts, as well as the finished product! Our 
record for confidential, unbiased work extends 
over forty years. No opinions, no endorsements, 


JUST FACTS. 
KNOW BY TEST: : 





ELECTRICAL TESTING LABORATORIES 


80th Street and East End Avenue, New York, N. Y. 
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We asked a maker of sounding devices why he selected Phenolite (laminated bakelite ) 
for use in his products. In reply he pointed to this ingenious coil form assembly in which (1) six 
punched parts of Phenolite are fitted together in perfect alignment, (2) wire is wound on the 
spool to form an electro magnet. In Phenolite he finds these unique fabricating possibilities, 
electrical and mechanical strengths. Light, rigid, non-splintering. Resistant to weather, heat and 
moisture... Perhaps you, too, will findin Phenolite, laminated bakelite, (or National H-A-R+D 


Vulcanized Fibre) a short cut, betterment or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY, Wilmington, Del., U. S. A. ( Offices in Principal Cities) 


NVF 








FOR MODERN APPLIANCES, 
MACHINES, AND EQUIPMENT 


I, plants of all sizes—in practically every in- 
dustry— management is finding it profitable to 
install modern appliances and machines equipped 
with modern Wagner motors. ... The motors that 
have all the requisites of well-balanced design... 
the motors that embody characteristics and fea- 
tures to give them long-life, dependability and 
added protection against failures...the motors 
that are the products of years of continuous im- 
provement...the motors that are diversified to 
meet the design requirements of modern appli- 
ances and machines. The illustrations show a few 
typical Wagner motors modernized to anticipate 


your motor needs of today. Send today for litera- 





ture describing these modern Wagner motors. 


MM (| 37-21 


a oe Corporation 


6400 Plymouth Avenue, Saint Louis,U.S.A. 
MOTORS ° ° TRANSFORMERS ° a FANS 5 4 
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they are using will deliver steady. 
performance. e The Granite City Steel 
Company, with its new and modern 


GRANITE CITY STEEL CO. 


GRANITE CITY, ILLINOIS 
1209 R. A. Long Building, Kansas City 1602 Mariner Tower, Milwaukee 
1805 Boatmen’s Bank Bldg., St. Louis 8 South Michigan Blvd., Chicago 
1613 Pioneer Building, St. Paul 


NOW OPERATING ONE OF THE LARGEST CONTINUOUS MILLS IN THE UNITED STATES 
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- AHEAD! 


. . that well-traveled road to insulation satisfaction wherein 
fibre tubing is used as a base for a myriad of intricate or simple 


forms—BRANDY WINE. 

BRANDYWINE fibre tubing has retained its enviable 
reputation for uniform quality over a period of 22 years because 
the basic materials are most carefully selected. BRANDY- 
WINE uses only “‘all rag stock”. 

Whether you fabricate your own parts from BRANDY- 
WINE standard length tubing or leave it to us to do the job, 
we'll steer you on the right road to dependable insulation. 
Send us a sketch of your requirement. 


BRANDYWINE FIBRE PRODUCTS ¢O._ 


i 
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. THE CONTENTS 


Great sales possibilities exist in HINDE & DAUCH 
shipping boxes... for advertising the contents in 
transit and merchandising them at point-of-sale. 
These skillfully designed boxes achieve unusual 
effects. Outstanding colors attract the eye, create 
favorable attention, increase sales. It’s an important 


job for a shipping box. 
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NDE & DAUCH Corrugated Shipping Boxes 


y Wj 325 DECATUR STREET SANDUSKY, OHIO 
7 e Mf < 
a! e 4 VCR a lft i D 'h MY Send me your FREE book, “Modern Shipping Boxes 



















HIGH SPEED, AUTOMATIC 


TABLETTING 


Produced these Ceramic and Metallic Part 





You can make such electrical parts, in one operation, at high speed, with 
greater accuracy and at lower costs ... on Stokes Tabletting Machines. 


Dry pressed parts have greater density, are more accurate due to less shrinkage, 
have uniform electrical and mechanical characteristics. “Green” parts so 
produced are complete, ready for firing. Little or no finishing is needed. 
Assembly time and costs are reduced. 


Tabletting produces ceramics such as socket bases, mercury containers, 
spacers, bushings, fish tail beads, lightning arresters and many other insulating 
parts of fine quality. 












Typical metal products produced best by Tabletting are brushes, alloy magnets, 
resistance discs, oilless bearings, iron cores, radio resistors, ‘getters’, grid 
leaks and contact points. 


Consult with us. Make use of our advisory service, our laboratory and semi-plant 
facilities, our 40 years’ experience in developing Tabletting Machines and 
Presses to form materials of many kinds into low-cost products of great variety. 


See our exhibit at the Chemical Show, Grand Central Palace, New York City, 
December 6-11, Booth 80. 


F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 








‘AUTOMATIC 
TABLETTING EQUIPMENT 



















FELTERS FELT 


or indusineal ¢é Hiciency 


AVE you overlooked one of the most useful and versatile materials 

for greater efficiency and economy in your plant? Felt has taken 
gigantic strides in the industrial field during the past few years. Engi- 
neers and superintendents are today looking over their buildings, equip- 
ment and products with an eye to obtaining the widest benefits that felt can 
furnish. Check on these points: 


we a 


REDUCTION OF VIBRATION SOUND ABSORPTION 
HEAT INSULATION WEATHERPROOFING 
Part GREASE RETENTION LUBRICATING WICKS 
MACHINE HOUSINGS DUFELT (NEOPRENE) WASHERS 
with INSTRUMENT MOUNTING SHOCK ABSORBERS 
— MACHINERY PACKING INSULATING WASHERS 
, = 
- Over a wide range of industry, the practical skill and | 
‘ers, experience of Felters Engineering Department has given 
ms practical aid in furnishing forms and qualities of felt to fit | 
oats, each problem. Your inquiries will receive interested 
grid cooperation. 
slant 
and 
riety. 
City, 





SALES OFFICES IN PRINC 
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FOR HEAVY DUTY SERVICE SUCH AS THIS MILL DRIVE EQUIPMENT 


Use 94 “Gories Beushes 


They possess the necessary stamina to withstand severe peak 
loads and emergency demands. 


They have set new standards of uniformity in performance as 
well as in physical properties. 


They improve commutation under difficult conditions. 


They Reduce Operating And Maintenance Expense. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide [Taf] and Carbon Corporation 


-_ Carbon Sales Division: Cleveland, Ohio General Offices: 30 East 42nd Street, New York, N.Y. 


BRANCH OFFICES: NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 
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Wore you buy Graphited Oil-less 


Bearings make sure that the bearing is 
properly designed or you may get less 


than the performance you expect. 


Graphited Oil-less Bearings should be 
designed and made exactly to meet 
the requirements of the application un- 
der consideration. The style of grooving 
employed for the graphite composition, 
the apportionment of bearing contact 
surfaces (bronze to graphite), are points 
that have everything to do with the 


service rendered by the bearing, 


BUNTIN 





Bunting engineering makes it possible 
to extend the use of this type of bear- 
ing to many new applications. Flanged 
Bushings and Thrust Washers of any 
size or design also can be obtained in 


Bunting Graphited Bronze. 


We will gladly aid you, without cost 
or obligation, in making up specifica- 
tions for Graphited Ojil-less Bearings 
and quote you on such requirements. 
The Bunting Brass & Bronze Company, 
Toledo, Ohio... Branches and Ware- 


houses in ali Principal Cities. 





MACHINED AND CENTERED BRONZE BARS 
BABBITT METALS 


































@ Here is how a world-famous communication system 
saved thousands of dollars and made its service better 
through improvement of one of its smallest pieces of ap- 
paratus- the contact point. 


Western Union maintains 32.000 high spee ‘d_ relays, 
many of which open and close electrical circuits more 
than five million times per day. Formerly. the contacts of 
these instruments were resurfaced every 24 hours to elim- 
inate the “cones and craters” which the electric sparks 
and ares formed on the faces of even the best and most 
expensive points available. 






Ut 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES 


Refiners and Workers of Platinum, Gold and Silver - 
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Precious Metal Contacts - Wilco Thermometals (J/iermostatic Bi-r 


stand up in 


TELEGRAPH 
ERVICE! 


Western Union high 
speed relay showing 





Wilcoloy contact points. 





“CONES AND CRATERS” de- 
veloped by old style contact 
after 5 million operations in 
telegraph relay. Micro-photo 
shows why daily service was 
necessary. 


WILCOLOY STILL GOING 
STRONG after a billion oper- 
ations in same relay work. 
Micro-photo reveals clean, 
smooth surface after this 
heavy punis shment. Now ser- 
viced semi-annually. 


Western Union research engineers made determined 
efforts to discover materials on which these “cones and 
craters’ could not form. As a result, relay contacts are 
now serviced not daily but semi-annually. 

Wilco’s research staff of contact spe -cialists cooperated 
with the telegraph engineers, and together they developed 
Wileoloy, a new long- life contact material. The quality and 
length of service of Wilcoloy in this exac ting Western 
Union use is second to that of no other known material. 

Here is an excellent example of how Wilco’s research 
facilities and twenty-two years’ e xperience serve industry. 
But it is not at all unusual. The same engineers that he ‘Ip- 
ed Western Union are at your service. That is why it pays 
to make Wilco your he -adquarte rs for contact materials and 
information. Send for details on Wilco contact points to- 
day and include data on your own spec ific re quirements. 


WILSON CO. 


- CHICAGO, ILL. - DETROIT, MICH. 
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Products of Spe 








cialists Have Always Been Preferred 





New Markets Were Created 
By Sheffield Plate 


@ Craftsmen who specialized in the design and manu- strip steel in all colors) and ACME SATINSTRIPE 
facture of articles for domestic service immediately utilized (designs rolled into the surface of cold rolled or stainless 
the new material. It afforded manufacturing economies strip steel) are enabling them to create new markets and make 


and faster, more profitable production of their wares. 


the markets which they are now serving more profitable. 


Sheffield plate, in addition to presenting manufacturing Acme specializes in the production of “rolled-for-the- 


advantages, met three important 
requirements at the time of its dis- 
covery, about 1742. Its appearance 
was attractive. It lowered the costs 
of the products into which it was 
worked to a point within reach of 
new markets. And it provided a 
means of surmounting competition 
in the profitable markets which 
already existed. 


Modern designers and maufacturers 
of many types of products find that 
ACME COLORSTRIP (cold rolled 


CG 


HOT ROLLED + COLD ROLLED 
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product” Superstrip. Let an Acme 
engineer give you complete in- 
formation about COLORSTRIP 
and SATINSTRIPE or suggest 
the Superstrip, best suited for your 
purpose. Acme Superstrip provides 
faster, better production with fewer 
interruptions. 


Write for complete information. 
There is no obligation and re- 
member — ACME SUPERSTRIP 
COSTS NO MORE THAN 
ORDINARY STRIP STEELS. 








) GALVANIZED + STAINLESS 


STRIPED }] COLORED 


ACME STEEL COMPANY 


GENERAL OFFICES: 2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 
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Se ASsGll Pump impellers work at the bottom of an 

Qgueuliey oil well—6000 feet in the ground. But here 
\ is where oxidation is encountered—so the 
pump impellers are porcelain enameled. 






And— 


—the efficiency of any given type and size of pump has 
been increased 5% by the use of porcelain enamel. 


Porcelain enamel is a finish you should investigate. Its 
many merits work in countless ways and places. Its ability 
to withstand high temperatures, resist corrosion and 
erosion—being absolutely non-absorbent—makes it valu- 
able for many product engineers. Its eye-appeal and color- 
ful beauty—its sales-stimulating effect—its ability to reduce 
production costs make it invaluable for others. 


Consider porcelain enamel for your products. No prod- 
uct too small, no problem too large for non-obligatory 
consideration by men who know both the limitations and 
advantages of porcelain enamel. 


Technical Research Section 


PORCELAIN ENAMEL INSTITUTE, Inc. 
612 North Michigan Avenue, Chicago 


This is a Pump Impeller... 


and it’s PORCELAIN ENAMELED 





COOPERATING FIRMS 
RENDERING 
PORCELAIN ENAMEL 
SERVICE 


CALIFORNIA 


U. S. Porcelain Enamel Co. 
4635 E. 52nd St., Los Angeles 


ILLINOIS 


Chicago Vitreous Enamel Product Co. 
1427 S. 55th Ct., Cicero 


Porcelain Enamel Division 
Benjamin Elec. Mfg. Co., Des Plaines 
INDIANA 


Ingram-Richardson Mfg. Co. of Indiana, 
Frankfort 


Vitreous Steel Products Co., Nappanee 
KENTUCKY 

Porcelain Metals Corp. of Louisville 

1414 S. 13th St., Louisville 
MISSOURI 

Day-Brite Reflector Co. 

5401 Bulwer Ave., St. Louis 
NEW YORK 

Porcelain Metals, Inc. 

28-20 Borden Ave., Long Island City 
OHIO 

Davidson Enamel Products, Inc., Lima 


Enamel Products Co. 
Eddy Road & Taft Ave., Cleveland 


Toledo Porcelain Enamel Products Co. 
2275 Smead Ave., Toledo 


PENNSYLVANIA 
Beaver Enameling Company, Ellwood City 
Erie Enameling Company, Erie 
Ingram-Richardson Mfg. Co., Beaver Falis 
TENNESSEE 
Tennessee Enamel Mfg. Co., Nashville 
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your electrical appliances, 
apparatus or equipment develop 
heat in operation, or are operated 
where high temperatures prevail, 
why not climinate the possibility 
of premature wire failure by using 
ROCKBESTOS asbestos insulated 


heat-resisting wires and cords. 


ROCKBESTOS PRODUCTS CORPORATION 


720 NICOLL STREET NEW HAVEN, CONN. 


NEW YORK BUFFALO CHICAGO LOS ANGELES 
PITTSBURGH CLEVELAND ST. LOUIS SAN FRANCISCO 
PORTLAND, ORE. SEATTLE 


























MATALLEN 


the "EXTRA SPECIAL” of Snsulatic 


_?, 


“ 


cy 


COMPRESSED SHEET ® MICA 
PAPER, CLOTH, TAPE ® HEATER 
PLATE @ COMPRESSED SHEET 
TUBING ® COMMUTATOR INSULA- 
TION @ COMPRESSED SHEET 
WASHERS ® INSULATING JOINTS 
AND CANOPY INSULATORS ® 
RAILWAY SPECIALTIES ® DOMES- 
TIC AND IMPORTED RAW MICA 


Mica—processed by Macallen—means mica brought to its highest 
point of usefulness and efficiency. All of the superior qualities of 
natural mica are retained—high dielectric strength, continuous re- 
sistance to heat, friction, moisture and other deteriorating influences. 
But Macallen skill, precision and experience adds essential advan- 
tages—uniform composition, micrometric thicknesses, mechanical 


strength—in literally hundreds of commercial forms. 


Among these are: Sheets, plates, tubing, paper, cloth and tape— 
rigid, ready-to-use parts cut or formed to specifications—flexible for 
cold bending—specially prepared for punching or molding. Con- 
sider your product in terms of efficient, enduring mica—and then 
specify Macallen Mica to assure the finest and most useful obtain- 


able. Our engineering department is at your service. 


THE MACALLEN COMPANY 
16 MACALLEN STREET, BOSTON, MASS. 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 902 LEADER BLDG. 
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@ Thud!—An instant of pop-eyed suspense and 
the roar from the stands means “It’s Good” — 
because the foot of the kicker met the ball at the 
vital spot and angle... . Also, every electric 
heating device has its vital spot, a part from 
which radiates the heat that is as clean as sun- 
shine. Known as the Heating Element, it also is 
in fact the vital element . . . vital to the perform- 
ance of the equipment, whether it is a lovely little 


device for the table or a strong, rugged furnace 


“It’s Goodl@”” 


for industry. So, we are in a vital business—as 
the producers of Chromel—the heating element 
alloy around which annually thousands of table 
appliances, ranges and industrial furnaces are 
built; equipment of which the maker is proud 
and with which the customer is pleased— 
because of Chromel it may truly be said, “It’s 
Good”. For technical data, ask for Catalog-L 
which contains usable and useful information. 


Hoskins Manufacturing Company, Detroit, Mich. 


CHROMEL 


THE WIRE THAT MADE 
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RUT ZK 


a ram BRIDGE 


IMPROVED CE 
MEGOHM 


BRIDGE 


EW possibilities in the 
measurement of high re- 
sistance are opened by g the 
advanced design of this new 


VMEGOHM BRIDGE. 
Design Features 


A vacuum-tube voltmeter is 
used as the bridge detector; only 
two controls are required for 
balance, a multiplier switch and 
a 4-inch dial. The effective 
scale length between 0.1 and 
10.000 megohms is 35 inches 
approximately logarithmic). 
The bridge is equipped with 
guard terminal and ground for 
2- or 3-terminal measurements. 
External voltages up to 500 volts 
may be applied to study the ef- 
fect of voltage on the resistance 
of insulation. 


BRIOGE 


ZERO ADJUST 
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MEGOHM BRIDGE 
TYPE 544-8 SERIAL NO. 70 MEGOHMS 
GENERAL RADIO CO 

Ce ae 


Lei el ae-d 
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many 


TAL 


TD 


Operating Features 


The new Type 544-B Megohm 
Bridge has the following ranges: 
0.1 to 100 megohms, error 3°7; 
100 to 1,000 megohms, error 6°; 
1.000 to 10,000 megohms, error 
10°, ; 10,000 to 1,000,000 meg- 
ohms, error is the error of read- 
ing of the MEGOHMIS scale. 


Uses 


The new bridge is particularly 
suited to measurements of leak- 
age resistance of large con- 
densers and measurements re- 
quiring a guard electrode. 

It is invaluable for measure- 
ments on: volume resistivity 
of insulating materials, moist- 
ure content of absorbing ma- 


terials, insulation resistance of 


GENERAL 


Cambridge, Massachusetts 


MANUFACTURERS OF RADIO AND ELECTRICAL 


all electrical machines and ap- 
pliances, single conductor ca- 
bles, grounded resistors. With 
guard circuit connections: 
multi-wire cables, multi-circuit 
transformers, multi-terminal 
condensers and networks where 
measurements of the direct re- 
sistance and rejection of the un- 
desired terminal resistance are 
to be made. With guard elec- 
trodes: elimination of effects 
of both surface leakage and 
fringing. 


Type 54-B Megohm Bridge, 
Battery Operated (with  bat- 
ee ere ee ore $175.00 

Type 544-B Megohm Bridge, 
A-C Operated.......... $225 .00 


e Write for Bulletin 178 for 
complete information 


RADIO COMPANY 


LABORATORY APPARATUS 
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HIGH HEAT INSULATION at MODERATE COST 
aii 





@ You can wind your product with Vega Chromoxide 


: Magnet Wire and obtain the necessary high heat insula- 
tion at very moderate cost. Your product wound with 
Ss : ° 

1 Vega Chromoxide can operate at higher or excess 


temperatures due to overload. Important too, Vega 
Chromoxide combines the refractory qualities 

™ of Class-B insulation with the high space factor VEGA 
of enameled wire. Because of these obvious 
0 advantages, investigate Vega Chromoxide. You 
may be able to effect savings and at the same 
time materially improve your product. We will be 
glad to cooperate with test samples and technical 
data. Write us about your problem. 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 
ENAMELED MAGNET wire... ANTENNA wire... 
ANNUNCIATOR wire ... AUTOMOTIVE cable... 
's BARE COPPER wire ... FLEXIBLE cords. . . LAMP 
‘ cord... RADIO wire . . . RUBBER-COVERED wire 
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PUNCTABL 


FORMICA 











TUBING FOR INDUCTANCES / 


MONG the wide variety of materials 
which Formica has developed to 
meet the requirements of specific 
uses are grades of tubing that punch 
well in production operations, can be 
threaded accurately, and that have 


a uniform and attractive color. The 
electrical efficiency of this tubing is 
high. It has been worked out to meet 
the requirements of the manufacturer who 
uses tubing in quantity, by production 
methods, to produce a high quality product. 


e Let us quote on your requirements 


THE FORMICA INSULATION COMPANY 


4638 SPRING GROVE AVENUE, CINCINNATI, OHIO 
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OF YOUR 
PRODUCT 






means a longer. . 
career for your product. 


In terms of extra service .. . and satisfied 
customers .. . it pays to use Deltabeston 
Appliance Lead Wire and Stove Wire. 
Exclusive Deltabeston features protect the 
usefulness of your product. 

Deltabeston . .. and only Deltabeston .. . 
is insulated with PURIFIED, FELTED AS- 
BESTOS. In appliances where severe heat 
conditions exist it is logical . . . and fore- 
sighted . . . to specify Deltabeston. Through 


Quarp THE 
PERFORMANCE 


Examine the insulation on Deltabeston 
Wire and Cable. This tough . . 
tertangled mass of purified asbestos 
« more trouble-free 


The conductor in Deltabeston Wire is 
always in “dead center.” The asbestos 
wall of insulation is never thin or un- 
reliable. This uniformity means real pro- 
tection . .. without weak spots to mar 
the performance of your appliance. 


[Mlustration greatly enlarged] 


WITH DELTABESTON FELTED ASBESTOS INSULATION 


. in- 


its use, you anticipate and eliminate a com- 
mon source of failure. 

Write for samples and information on 
Deltabeston Wire and Cable. Address Sec- 
tion Y-8910, Appliance and Merchandise 
Department, General Electric Company, 
Bridgeport, Connecticut. 

Deltabeston Wire and Cable is distrib- 
uted nationally by G-E Merchandise Dis- 
tributors and the Graybar Electric Co. 


GENERAL @ ELECTRIC 


DELTABESTON WIRE AND CABLE 


RPPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
SN WEP TN ANS SS RES eA AA ATENRERSER TENN BI 
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Continuous operation . . . day in, day out, is VITAL 
in today’s nS and washing machine. 
VITAL in every modern household utility relying on 
capacitor motors. 


Continued acceptance of Cornell-Dubilier Capaci- 
tors by leading appliance manufacturers is proof 
enough of C-D dependability. Designed to individ- 
ual specifications, tested under the most trying 
laboratory-simulated operating conditions, C-D 
capacitors are making performance history. 


Catalog No. 150 describing in detail these and other C-D capacitors 
available on request. 


CORNELL -DUBILIER 
ELECTRIC CORPORATION 


1008 Hamilton Boulevard, South Plainfield, New Jersey 


SPECIFY CAPACITORS WITH THE C-D SEAL OF DEPENDABILITY 


ELECTRICAL MANUFACTURING 
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It is an intricate technical process—this fusing of resistance alloys, billeting, 
rolling, tempering, drawing, finishing, testing, spooling—consuming many 
days of carefully controlled operations. 


For this reason huge stocks of many sizes of resistance wire should be con- 
tinually carried to meet the demands of the industry. 


Doing just this is an important factor favoring NICHROME customers—the 
Spearhead of Driver-Harris service to the electrical industry. 










ge. | 2h os 
WIRE ORAWING AND OLD ROLLING 
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3 
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m,) HARRISON, N. J. 
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EQUIPMENT MAKERS whose names are 
industrial bywords specify BCA Bearings 
where quality is demanded. They’ve discov- 
ered the savings that lie in BCA’s smooth 
action— BC A’s ruggedness. 

Make that discovery yourself. Costs are 
soaring! There’s every indication that they'll 
climb even higher. The situation dictates equip- 


ment that will promote production economy. 
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In bearings, the record proves that meansBCA. 


Radial, thrust or angular contact — spe- 
cially built or regular—there’s a BCA to 
save money wherever specifications call for 
better bearings. Learn how. Write today for the 
cooperation of a BCA engineer—tomorrow, 
you may forget. BEARINGS COMPANY OF 
AMERICA, 519 HARRISBURG AVENUE, 
LANCASTER, PENNSYLVANIA. 





RADIAL + THRUST +» ANGULAR CONTACT 


BALL BEARINGS 
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@ A timing relay must first “think’’, accurately measur- 
ing out a precise parcel of time—then it must act, quickly 
and surely opening or closing a control circuit. The TK 


relay does both these jobs—BETTER. 


Better timing because it provides an unusually wide lati- 
tude of timing intervals—it measures intervals from only 
2 seconds up to 50 minutes. Its timing is accurate because 
the synchronous motor stays perfectly ‘“‘in step’’ over a 
20% plus or minus variation in voltage. 


Better action because its large contacts are made of chem- 
ically pure silver. These contacts can ‘‘take it’’ for thou- 
sands of operations. They will not burn, pit or corrode. 
Two sets of main contacts are provided: one single-pole, 
double-throw and one single-pole, single-throw. 


The wide time range, quick reset (less than 1 second at 
maximum time setting) and the great number of contacts 
permit a single TK to be applied, without modification, to 
a wide variety of applications. 


The TK is supplied for 115, 230, and 460 volts; for frequen- 
cies of 25, 50 and 60 cycles. 


* * * 


For further information, consult the nearest Westinghouse 
meter specialist. Or write for Catalog Sections 41-350 and 
41-366. Address Westinghouse Electric & Manufacturing 
Company, 7-N, East Pittsburgh, Pennsylvania. J 40113 
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SG AUXILIARY RELAY 


The two contact circuits of the SG 
Auxiliary Relay are absolutely indepen- 
dent. Both contacts are reversible to 
form make or break contacts. Avail- 
able in all commercial voltages and 


frequences. 






























What's Missing 
in this Illustration of 


Consolidated Molded Plastics? 


YOU guessed it! The picture is not complete with- 
out a molded part for your product. 


PUZZLING problems in plastics can be solved 
quickly by consulting Consolidated. Plastics are 
not ‘new’ tous. We've kept pace with plastic mold- 
ing progress for over fifty years, and that experience 
plus modern equipment offers designers and product 
engineers a clearing house for new ideas in plastic 
applications. 


ALL plastic materials are molded with precision for 
any product purpose in our presses, adhering to your 
specifications with uncanny accuracy. 
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Genl. Offices and Factory: SCRANTON, PA. 
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YOUR COAT OF ARMS... 


does it reflect the fine 
quality of your product? 


Take advantage of modern color and decorative effects to 
achieve eye appeal in the name plate which distinguishes your 
appliance or machine. Sales can be stimulated by giving your 
“coat of arms" an attention compelling value. 


Many leading manufacturers of electrical appliances and other 
products have come to American Emblem to help them lift 
their name plates out of the commonplace—to develop designs 
and unusual color combinations which truly reflect the beauty 
and performance of their products. 


You, too, will find American Emblem service a valuable aid in 
helping you solve today's marketing problems. With our spe- 
cialized knowledge and facilities, we create name plates of 
individuality and excellence which, by speaking quietly but 
impressively, make your customers as proud to buy your 
products as you are to sell them. 


MASTERCRAFTERS IN ALL METALS 


We do not handle stock name plates, but concentrate on 
the production of specially designed embossed plates. We 
will gladly show you what we have done for others so that 
you may see what we can do for you. Send us a rough sketch, 
blue print, or samples. 


You incur no obligation in asking us for ideas and quotations. 
Write today for our new descriptive booklet. 


American Emblem Company 


INCORPORATED 
Utica-Y¥Y NewYork 


500 Fifth Ave., NEW YORK 
540 N. Michigan Ave., CHICAGO 
PHILADELPHIA DETROIT 


American Emblem Company, Inc. 
Box 116-R, Utica, N. Y. 
Kindly send your new booklet showing the 


scope of your facilities for working in 
metals. 
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COLOR AND FINISH 
COMPLETE GOOD DESIGN 


® Typical of the close attention given by alert manu- 
facturers to the merchandising value of properly 
selected colors and finish is the Hoover Electric 
Cleaner. In it, designer Henry Dreyfuss and Hoover's 
staff of engineers have balanced new standards of 
performance with exceptional beauty. For the mag- 
nesium metal housing, S-W Kem Art Metal Finish in | 
biege and brown was selected because this richly 
coloriul combination adds a pleasing smartness, sug- 
gests lightness, and because this finely textured finish 
increases sales appeal, is scratch and mar-resisting, 
and practicable in application. The S-W Finish Engi- | 
neer and S-W's Industrial Color Service will gladly 
help you on all color and finish problems. Write The 
Sherwin-Williams Co., Cleveland, Ohio and all prin- 
cipal cities. No obligation. 
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Featuring: 
Compact Power 
Positive Control 
Universal Application 


Unusually high starting torque in both directions is now 
obtainable in this new midget motor. 

Dynamic braking and reversal of rotation are easily 
accomplished by simply switching in a low voltage 
circuit. 

Recent developments make it possible to announce the 
addition of small gear reduction assemblies, integral 
with the motor, enormously extending the range of 
applications. 


Both reversible and unidirectional models may now be 
mounted in any position, with or without speed reduction 
assemblies. 

For additional information address your inquiries to 


THE ALLIANCE MANUFACTURING CO. 


SOUTH MAHONING AVE. 


Special shapes 
made to meet yout 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 
Akron, Ohio 
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INSULATION 


The practical answer to 
most insulation problems 
will be found in one of 
these Continental-Diamond 
Insulating materials . . 


VULCOID 


A. laminated, fibrous base — 
material that is remarkably — 
punching or forming. Highly 


inin ae 
machining, heric conditions or 


resistant to atmosp 
moisture. 


Mid Pia specialists ste, tag Cer, fe 
in insulating prob- er ‘a Stan 

, i n / 

ry Mm wy : ely 
CU SUT Portenc, “*sisten 
A et al melt T 


Ce to 
difficulties. 


ONTINENTAL-DIAMOND FIBRE COMPANY, Newark, Delaware 


Represented in Canada by Diamond State Fibre Co. of Canada, Limited, Toronto, Montreal 
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rectifier as a handy little gadget for charging a storage battery, 
it's time to revise your ideas on the subject. Electrical de- 
signers in many industries have found in B-L rectifiers a way to 
improve an old product or create a new one. 


| 

| 

sia 

| If you have been accustomed to thinking of a dry, metallic 
| 


| In the manufacture of Electric clocks, Control Equipment, 
Electro-pneumatic organs, Magnetic brakes, Time Stamps, 
Electroplating equipment, Telephone and Telegraph equip- 











TPO A 
\ ae 


The relays we manufacture provide 
a wide range of usefulness in the 
application to any device requir- 
ing absolutely accurate control. 


Aside from our regular line, we 
can produce special relays to 
specifications . . . for voltages as 
low as .03 with operating current 
of 11 amps. 


Why not put your relay problems 
up to relay specialists? Send for 
literature that may give you just 
the information you want. 


The 4K Relay is a small, rugged, powerful unit. Contacts: Double 
Break, coin Silver, wide Break rated to carry 15 Amps. AC 110 V. 
—10 Amps. DC 110 V. Coil Range: from .01 Volts to 220 V. AC 
—.01 Volts to 110 V. DC. 5 Watts for positive operation. 


KURMAN ELECTRIC CO., INC. 





241 
Lafayette 
ao COUNTER 
New York, : 
N. Y. Electrically or mechanically operated with 


final and intermediate stops of 


determined ; slec- 
— 00,000 and with manual, elec 


from 10 to |! ( oe 
trical or mechanical rest. We invi y 
inquiries. 


A NEW THOUGHT FOR DESIGN ENGINEERS 


The B-I ELECETRIC MFG. CO. 


Dept. A..... ST. LOUIS, MO., U.S.A. 


re 








ment, Signal systems, Railway equipment, Magnetic tools, 
Burglar alarms, and many other types of equipment, B-L 
rectifiers have demonstrated their definite advantages. 


If yours is a product that requires direct current, whether one 
ampere or a hundred, B-L rectifiers offer a direct solution to 
your problem. Your inquiries as to how B-L rectifiers can be 
applied to increase the utility of your product will be 
welcomed by our engineers. Briefly outline your require- 
ments and write today for complete information. 
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YEARS OF & 
SERVICE | 
WITHOUT iy 


ATTENTION! 


W. hy not design these 
trouble-free factors 
into your product? 


Not only do NOLU Oilless Wood Impregnated Bear- 
ings cost less but they outlast metal bearings in service. 
NOLU engineers have facts that may help you to im- 
prove your product and add years to its life of depend- 
able operation. NOLU Bearings show less friction, 
reduce stoppages and never require lubrication. 





If the design of your product 
calls for bearings of unusual 
character we have the facil- 
ities for supplying your wants 
most economically. ieee mn 


Reg. U. S. PAT. OFF. 


NOLU OILLESS BEARINGS COMPANY 


12-E. Johnson St., Germantown, Philadelphia, Pa. 
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is 


YOUR PRODUCT 


Here are a few 
High Heat Electri- 
cal Appliances in 
which the princi- 
pal insulating ma- 


terial used is Y-26 


Curling Irons 

Flat Irons 

Grills 

Hair Driers 
Immersion Heaters 
Ironers 
Percolators 
Pressure Cookers 
Radiant Heaters 
Range Elements 
Range Insets 
Roasters 
Soldering Irons 
Space Heaters 
Strip Heaters 
Toasters 

Waffle Irons 
Water Heaters 
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THE NEW 


W722 (5 


HIGH HEAT MICA PLATE 


Solves the ‘‘Toughest’’ Insulation Problems 


For the past number of years Y-26 has been acclaimed the most efficient, most 
economical mica insulation known to the electrical appliance industry. It has 
been used in millions of nationally known high heat appliances. 

In the New-Improved Y-26 the electrical insulation resistance has been so greatly 
increased that maximum current leakages are far below all safety specification 
requirements at highest operating temperatures. 

The Improved Y-26 satisfies every requisite for heater element insulation—Mechan- 
ically, Electrically, Thermally, in Moisture Resistance and Durability—is unaffected 
by oils and organic solvents, will not deteriorate when stored. It is non-inflam- 
mable, odorless and smokeless, may be used at operating temperatures up to 
1250° F. (India) and 1500° F. (Amber) and be repeatedly heated and cooled without 
physical or chemical change. 

Y-26 is more economical than natural mica cut to size or small pieces riveted to- 
gether. It is obtainable in standard sheets 31 x 34” in any thickness, in cut or 
punched pieces of any size or shape. 

Production of Y-26 is today stabilized and dependable for any quantities desired, 
large or small. Its many advantages will well repay your investigation of its 
possibilities for use in your products. 


More complete information on Y-26 with samples for test pur- 
poses will be sent without obligation on receipt of specifications. 

















VARNISHEDINSULATIONS—MAGNET WIRE—COILS 
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CME Enameled Magnet Wire meets 
not only all electrical specifications, 
but also the severest physical de- 


mands in winding motors, transformérs and 
coils. 


The enamels used are of Acme formula, 
evolved from long years of experience. Their 
outstanding merits are toughness and a 
good slip. In winding motor armatures and 
fields, where wires must be forced through 
narrow slots, their ability to withstand the 
abrasion which is unavoidable in modern, 
high speed assembling, pays important divi- 
dends in reduced rejections. 


In coil winding, a wire with a good slip, 
instead of piling up and later loosening, falls 
into place evenly and smoothly, producing a 
tightly wound coil that stays tight! This 
refinement was developed in the Acme Coil 
Winding plant, where thousands of coils are 
wound each year. 


Acme Enameled Magnet Wire is also 
available with cotton covering, called **Cotton- 
ite,”’ and with silk, called ‘*Silkenite’’—for 
those needing a covered wire of extra small 
outside diameter. 


Let us help you with your winding problems. 
Samples when requested. 


The Acme Wire Co., New Haven, Conn. 








wT. ete 
rSTAMPINGS - WIRE FORMS 
AYMOND MFG. CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


Wire} 


PRODUCTS 


CAPACITORS 


VOLUME PRODUCTION 


demands Automatic 


POLISHING and BUFFING 


This Packer will 
lower hour costs and 
increase production 

-it’s one of three 
styles used by many 
types of industries 
to efficiently Polish 
and Buff. 


The No. 2 Rotary Machine 


SEND FOR CATALOG—you'll be amazed at the vari- 
ous shapes, sizes and kinds of products successfully fin- 
ished by Packer Machines. WRITE DEPT. M today. 


Rotary — Straight Line Conveyer — Portable Vertical 


FOR DURABILITY DACKER 





utomatic 


POLISHING & BUFFING MACHINES 


THE PACKER MACHINE CO. 


MERIDEN, CONN. 








CORRY, PA. 
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HY not save time in these busy days by delegat- 

ing to one manufacturer the responsibility for 
all the electric equipment on your machines? The 
machinery builder who patches together proposals 
from many electrical manufacturers not only wastes 
time, but also takes on himself the burden of respon- 


sibility for the electric apparatus which he co-ordinates. 


Tne executive who delegates the responsibility for 
electric equipment keeps himself free for broader 
design and production problems. He leaves to one 
electrical manufacturer the undivided responsibility for 


co-ordinating the electric equipment. 


Such undivided responsibility is exemplified by the 
service General Electric offers. No need for you to 
patch electrical proposals together when ove company 
can supply you with motors, + 
control, transformers, instru- 
ments, and many other electric 


products for your machine. 


Just call in the engineers from 2. The right motors and the right control. 


Our nearest sales office. Gen- 3. Service shops convenient to all your 


eral Electric, Schenectady, customers. 


New York. 


|GENERAL & ELECTRIC 


G-E UNDIVIDED RESPONSIBILITY 
GIVES YOU 


1. More time for other jobs you have to do. 


4. Completely co-ordinated electric eq 
ment for your machine. 





These men take the responsibility 
of co-ordinating electric equipment 
made by many manufacturers 

































This executive delegates undivided 
responsibility for electric equip- 
ment to ove manufacturer 
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HAVE YOU A SIMILAR PROBLEM? 


- 4 
A manufacturer of fans mounted on tubular floor 
stands wanted a detachable connector for three wires | 


"s : 7 | 
that was under 34” in diameter. No standard con- | 
nector to meet these requirements was available, 


We immediately produced a connector and plug with 
protected prongs and each individual contact in the 
connector completely insulated from the other. 


He can now ship his fans knocked-down, and the re- | 
cipient has only to plug the wires together and it is 
ready to operate. 


MAYBE YOU HAVE A SIMILAR PROBLEM! 


You may have a large number of conductors which need to be 


connected in a small space or you may be in need of a very small 
connector with adequate insulation. 





Again it may be that you are planning to use binding posts or a 
terminal strip, and for the equivalent or perhaps less cost, you 
could have a neat, detachable connector that would break all the 
circuits at once and protect it in every way. 


If you have any connector problems of this kind, please write our 
Engineering Department stating fully what you wish to do. 


a= 


| #209F & 4202M 
| 


Typical two wire connector. Each lead and 
prong completely insulated. Many other forms 
in which plug or connector are mounted di- 
rectly on equipment. 










We not only supply the connectors but allkinds of braided, woven, 
shielded and special construction cables. 


| ALDEN PRODUCTS COMPANY 


Dept. EMS Brockton, Mass. | 






























ud Complete Line of Rat- 
ings and Mechanical Modifi- 








Cations Here is a husky motor—suitable for 
even the heaviest duty on a wide variety of 
applications—for driving pumps, compressors, 
machine tools, industrial machinery, and 
garage equipment; in fact, for almost any job 
where polyphase power is available. 


G-E polyphase fractional-horsepower motors 
have a flexible, widely applicable mechanical 
construction and are available with sleeve or 
ball bearings; in open, totally enclosed, or ex- 
plosion-proof types; and for vertical or flange 
mounting. Ratings: 1/6 to 3/4 hp, inclusive; 
110, 220, 440, or 550 volts; 2- or 3-phase; 60, 
50, or 25 cycles. Various mechanical modifica- 
tions are available for all ratings. 


The mercury switches il- 
lustrated here are repre- 
sentative of the large 
assortment we can offer 
manufacturers of  electri- 
cally powered and con- 
trolled machines and de- 
vices. All sizes and shapes, 
for every purpose. 


ALMO 


MERCURY 
WITCHES 


Write for samples 


ALMO MANUFACTURING CO. 


475 Washington St. NEWARK, N. J. 





These motors have the same shaft and mount- 
ing dimensions as single-phase and direct-cur- 
rent motors of the corresponding ratings—a 
money-saving feature on the assembly line. 
Bulletin GEA-1974 gives additional informa- 
tion. Write the nearest G-E sales office, or 
General Electric, Schenectady, N. Y. 





070-218 
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ANCHOR |MEKcdsha=y> 


a leading manufacturer of | 


VARNISHED TUBING | 
and 


SATURATED SLEEVING | 


Representatives in all important 
| markets throughout the country — 
||} also sold direct. Samples and quo- 
|| tations sent promptly on request. 


ANCHOR WEBBING CO. 


I] Pawtucket, R. I. | 


















SINGLE BUTTON BOTH 
CONTROLS and INDICATES 


NEW idea in push-button control, this single 
button both controls and indicates. Inside 
the large, convenient button is an indicating 
lamp that lights the button brilliantly as an 
indication to the operator. 





To the machine designer, this new device means 
saved space, for one unit takes the place of two. 
It also means increased sales appeal, for the use 
of a lighted button in the control is not only 
novel, but of practical value to the customer. 






The push-button element is identical with that 


EXTRUSION MOLDING 


High speed production, plus low mold costs, make 


ordinarily used in G-E push buttons for machine 


tool control—a third circuit is added which 

extrusion molding a most satisfactory and econom- connects the lamp in the indicating circuit. 

ical method for producing many types of plastic 

sarts. But whether your job can best be handled 7 . P ‘ . . 

I : ) J , We shall be glad to send you information on 

by the extrusion or the compression method, you 3 
this new product. Address General Electric 


will find here the most modern equipment, plus a a : 5 
Company, Dept. 6-201, Schenectady, New York. 


thorough knowledge of processes, which insures your 
getting exactly what you want at the right price. 


Without obligation to you, may we give you our 
suggestions on your next job of plastic molding? 


CHICAGO MOLDED PRODUCTS 


CORPORATION 
2144 Walnut Street Chicago, Ul. 


080-127 
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IT PAYS 


to Build G-E Instruments 
into Your Machines 


T HAS PAID other manufacturers and it will 
pay you to specify G-E instruments on 
your machines. Our engineers will be glad to 
modify a standard instrument to meet your 
requirements. Or, if you have unusual problems, 
they will work out a new design. 
Why not take advantage of the G-E facilities 
and make General Electric your 


Headquarters for Electrical Measurement 
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IT TAKES THESE “Ql dl Timers” 
to Solve New Problems 
UNDREDS of manufacturers have found that the 


proven design, the tested performance and the 
versatile adaptability of Hansen SELF-STARTING 
SYNCHRON Motors offer the one reliable, practical 
and INEXPENSIVE solution to every synchronous 


motor problem. 


* Hansen's compact pre- 
cision machines, used today 
in every field of modern in- 
dustry, are available also in 
fool - proof factory - deter- 
mined units of 1 RPM and 1 
RPH, complete and mount- 
ed for cam drives, ready for 
installation in any device 
requiring accurate timed 
operations. 





LET US HELP YOU WITH YOUR SPECIAL PROBLEMS. Hansen’s 
long, skilled experience in making and adapting timing machines is at 
your service! We will be glad to advise you on any problem without 
obligation. Play safe—and investigate Hansen first! Whatever you 
need in synchronous motors—Hansen Has It! 





Write Today for Detailed Information 
YNCHRON) = Niotors 
Hansen Mfg. Co., Princeton, Ind. 





Hansen Self - Starting 
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Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 




































Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white jow 


absorption for radio, etc. 


Material —215 —Refractory for 
heater plates, cores, etc. 


Material —15-5 — The new un- 
glazed gray. 


Material—H5D—R efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office, 915 W. Van Buren St. 
Telephone, Haymarket 4280 








ACCURATE TIMING 


Where Accuracy Is Essential to the Control 
of Manufacturing, Processes, We Offer the 


MICROFLEX 


\ Trade Mark Registered 


Vernier-Micro- 
meter dial. 
Arranged to give 
1200 calibrations 





\ over the total time 
range. 
\\\\ 
\ Pat. Nos. 1,383,533, 
\ 1,460,707. 1,794,762, 
Patents Pending. 
\ 
\ Cat. No. HX10 
The MICROFLEX is a precision timer with 
almost unbelievable accuracy. Exact time ad- 
justments are easily and conveniently made on 
, the Vernier-Micrometer dial. Each division is 
\\\ clearly marked. Available in the following 
\\\\\ ranges of timing: 
\ Minimum Maximum Accuracy Within 
\ 2/10 second to 2 minutes 1/10 second 
\\ 2 seconds to 20 minutes 1 second 
\\\" 12 seconds to 2 hours 6 seconds 
" \ \ 2 minutes to 20 hours 1 minute 
\\ Bulletin No. 255 sent on request. 
K \ 
\ EAGLE SIGNAL CORPORATION 
\ MOLINE ILLINOIS 
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FLAMENOL 


WIRE FOR 


YOUR MACHINES 


Adds New Talking Points 


HEN you can say that your product 
is wired with Flamenol, you give pros- 


pects some refreshing news. 


Flamenol—the G-E synthetic rubber-like com- 
pound that covers this wire—is a natural for 
sales talks. It combines the properties of an 
insulation amd finish, and seldom needs any 
protective covering. It is flame-, moisture-, and 
oil-resisting, superaging, and good-looking. It 
comes in many bright colors, making easy the 
identification of circuits. 

Look into Flamenol wire for low-voltage 
circuits on high-grade equipment—such as 
machine tools; for battery, coil, and motor 
leads and for any use where its properties are 
the only ones that fully meet conditions. More 
information will gladly be given; address the 
nearest G-E sales office or General Electric, 


Dept. 6B-201, Schenectady, N. Y. 


520-124 
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CHECK YOUR PROCESS 
FOR ELECTRIC HEAT 


“SPOT” 


Branding irons 

Cellophane sealing machines 
Cigarette machines 
Clothes-pressing devices 
Electric evaporators 
Embossing machines 
Harness-making machinery 
Laundry machinery 


Laboratory hydraulic presses 





Line-casting machinery 

Locomotive rail sanders 

Optical tools 

Package-wrapping machin- 
ery 

Paper-box machines 

Sanforizing machinery 


Shoemaking machinery 
Textile machinery 
Wire and cable machinery 


“Spot,’’ the G-E cartridge 
heater, concentrates heat where 
needed, in just the quantity re- 
quired. Self-contained, ‘‘Spots"’ 
eliminate steam and gas piping, 
and fumes in the workplace. 
Available in a multitude of sizes 
and ratings. 
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SPECIAL CALRODS 


Air filters 

Air-conditioning machinery 
Branding irons 
Can-soldering machines 
Car-heating units 
Chemical tanks and stills 
Doughnut-making machines 
Frankfurter cookers 
Hydraulic presses 

Labeling machinery 
Laundry machinery 
Line-casting machines 
Matrix presses 

Ovens 


Paper-container machines 


Beer-vat dryers 
Box-toe steamers 
Dairy sterilizers 
Fruit colorizers 
Fruit conditioning 
Incubators 
Matrix scorchers 
Plate whirlers 
Preheating oil 
Small ovens 


Airplane tenders 
Brooders 

Candy-coating machines 
Coal-treating machines 
Dairy sterilizing machinery 
Egg sterilizers 

Fruit sterilizers 
Incubators 

Industrial cleaning tanks 
Oil-heating equipment 
Oil purifiers 

Paper-box machinery 
Shoemaking machinery 
Steam generators 

Steam radiators 

Stills and sterilizers 
Vulcanizers 
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Paraffin heating 
Paraffin-spraying machines 
Plating tanks 

Shoemaking machinery 
Snow melters 
Type-melting pots 

Unit air heaters 


Calrod unit, show- 
ing how special 
formations can be 
made to fit particu- 
lar needs. 





**STRIP” 





G-E “‘Strips’’ are made with 
steel sheaths for operation at 
temperatures up to 750 F, and 
with chrome-steel sheaths for 
temperatures up to 1200 F. 
Unusual strength, coupled with 
ease of installation, recommends 
“Strip’’ for process machinery. 


**DIP*”’ 


G-E Calrod immersion 
units, or “‘Dips,”’ offer 
the most economical 
means of heating liq- 
uids—oil, water, glue, 
paraffin, and others. 





Complete information on G-E 
heating units for process ma- 
chinery is contained in our 
“‘mail-order catalog,’’ GED- 
650. Write for a copy. General 
Electric, Schenectady, N. Y. 


160-52 





DEPENDABLE 
QUALITY 


HOMER 
COMMUTATORS 


Standard stock 
sizes or built 
to order 


Materials—Of the highest ! 
quality, closely gauged and 
inspected. 
Accuracy—In design and 
assemblage assures smooth 
running and high speed. 
Construction—Scientific 
—rugged—assures even 
wear and long service. 
Many leading manufacturers of 


quality products are using 
HOMER Commutators 


Designed for high 
Send for Catalog speed work and 


and Prices 


long service 


MOULDED 
TYPE (Patented) 


for defrosting fans, 
and car heater mo- 
tors. Specifications 
and prices submit- 
ted on request. 


HOMER COMMUTATOR CORPORATION 
4748 HOUGH AVE., CLEVELAND, OHIO 








SMALL MOTORS? 


No. 90. — No. 90 L. 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1 /20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 14” Tool Steel. Outside dia. is 28¢” 
Mounting from Die Cast End. 


We welcome the opportunity of 
quoting on Special Requirements. 


KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 
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1 @ This hysteresis shaded pole type 

Haydon motor is particularly adapt- 

able . industrial clocks, time switches, 

recording instruments and advertising as eS 
. displays. Synchronous self-starting, TYPE FA-6 (metal) TY PE FA-15 (glass) 
, compact and easily fac. it is = 

signed to operate where starting an s ; ‘ . 

Perf a running torque must be¥maintained Here’s a new vacuum switch that’s particularly 

4, ‘ormance of timing : ? s : : ; 
r- abbaratus debends pri- indefinitely. Information - quota- adapted for machine applications that demand 
- marty on the motor. . . tions on your output speed require- uick-break sitive action and high-speed 
. ion” ae ments for various voltages and fre- quick-break, positive ac te 


operation. Its simple construction and small 
movement enable it to function rapidly. 


Where It Can Be Used 
With any mechanism that uses mechanical move- 
ment to make, break, or transfer an electric 
circuit. Particularly applicable to relays, other 
control devices, all types of machines, thermo- 
stats, limit switches, etc. 


quencies cn request. 


N HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 


A BLUE RIBBON’ WINNER! 


poldeitess WIRE CONNECTORS! 


Ideal Connectors were chosen by Mr. 
Edward G. Rix for the American Per- 
forator Company's Motorized Perfo- 
rator, described in ELECTRICAL 
MANUFACTURING's prize winning 
article for 1935. A letter from Mr. Rix 


a year later states: 











G-E application engineers will be glad to help 
you apply them to your requirements. 


Operation 










This vacuum switch consists of one movable and 
two stationary contacts sealed in an evacuated 
glass or metal tube. An operating arm welded 
to a flexible diaphragm at the top of the tube 
communicates the movement of the armature to 
the contacts and provides the motion to make, 
break, or transfer an electric circuit. 


WRITE FOR COMPLETE INFORMATION 


General Electric, Dept. 6-201, Schenectady, N. Y. 


“The saving in labor over the old 
ce soldering and taping method more 
than paysforthe Connectors, thus they 
cost us nothing and deliver superior 
performance. All of this is entirely 
aside from the factors of neat appear- 
ance and improved accessibility.” 


Again in 1936, two of the ELECTRICAL MANU- 
FACTURING Contestants mentioned our connectors 
and the big advantage this gave in modernizing their 
products. 


IMPROVED APPEARANCE — 
SPEEDY, ECONOMICAL APPLICATION 


Hundreds of manufacturers are using Ideal connectors on new 
and improved products in place of solder and tape, binding 
posts, eyeletting, plugs or terminal blocks. 























Please send me a copy of GEA-2657, a descriptive sheet on 
the new vacuum switches. 






Rieti tniciasinciemenictelintoiie 
PEE Eis cisleraintacintnbiciccuianttan-inaiins 


Fully approved. Listed by Underwriters’ Laboratories. 


Write for Samples and Prices. 


IDEAL COMMUTATOR DRESSER CO. 


1008 PARK AVENUE SYCAMORE, ILLINIOS 


GENERAL @ ELECTRIC 
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Biggest Value for 
Your Money in a 
General Utility Brush 


you will not find a better general pur- 
pose brush for your money than our 
artificial graphite Grade 440. It operates 
well on flush mica commutators when serv- 
ice conditions are normal and when mica 
is not excessively hard. On _ slotted 
commutators it performs satisfactorily even 
in very severe operations. 

This makes Grade 440 as nearly as possible a universal service brush 
and adapts it particularly for use on medium speed motors and gener- 
_ of the older types. Note the characteristics of Grade 440, as 
Ollows: 






































Specific Resistance...........0011 WG Sis akeaueeaksxued 3600 
Ohms per inch cube) (Lbs. per sq. in.) 

Carrying Capacity.............. 45 COE oi asccccecd Medium 
(Amperes per sq. in.) Coefficient of Friction. .... Medium 

Peripheral Speed............ 4000 Pressure Recommended..... 2to3 
(Feet per minute) (Lbs. per sq. in.) 

Hardness (Scleroscope)......... 38 


Each grade of brush is selected for the service specified only after 
exhaustive tests both in the laboratory and under actual operating 
conditions. 


A | FW a Our engineering staff is always at your service. 


ley VD Stites 
Sus new catalog - 


how, through sustained ability to supply the ever-grow- 
ing and highly exacting demands for special nails, 
special rivets, escutcheon pins, drive screws, etc., JOHN 
HASSALL, INC., has become one of the leading pro- 
ducers of its kind in America. 





9115 GEORGE AVE. CLEVELAND, O. 








The designing of many electrical, radio and allied prod- 
ucts calls for a multitude of different headed products in 
many metals—here is where JOHN HASSALL, INC., 
meets all problems with guaranteed uniformity in pro- 
duction and at appreciable savings. Tell us about the 
problem you are up against. 




















A high grade fibre board for electrical insulation. 
A material of quality possessing high tensile and 
dielectric strength. Used by many of the leading 
manufacturers of electrical equipment. 


JOHN HASSALL e INCORPORATED 
Brooklyn, N. Y. 


SPECIAL FASTENERS 
IN ANY METAL 





In this we have proven 
the efficiency of our or- 
ganization—tell us what 
you need. 





amen a a. ei ws 


An extremely hard board of superior quality which 
can be used in place of more expensive types of 
insulating materials. 

















— 


JOHN HASSALL, INCORPORATED, 
400 Oakland Street, 
BROOKLYN, N. Y. 


We want your new catalog on headed products. Our re- 
quest incurs no obligation. 


Pulp Products Department 









COMPANY 


ADDRESS : . WEST VIRGINIA PULP & PAPER COMPANY 
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The most modern brooder. Chick stands as he would 
under hen's feathers. Back just touches heated rubber 
pad. Results: healthier chicks; lower mortality; 
chickens ready for market sooner; more tender meat. 
Much of which is thanks to the uniform, depend- 
able, stay-young ‘“TOPHET” heating coils. 






More and more manufac- 
turers of good electrical 
appliances are using 
“TOPHET"'—the _ nickel- 
chrome alloy that bears the 
initials of the pioneer. 





GOES SALES-APPEAL 
BURNDY SCRULUGS 






customers will welcome the time-saving, 
workmanlike installation made possible by 
Burndy Scrulugs. A few turns with screw- 
driver or pliers, and these handy little pres- 
sure connectors make neat, solid, depend- 
able terminals. 

Wherever wires or cables are connected IP 
; to your products, Scrulugs step up sales- 
' appeal by creating “customer satisfaction.” Type KPA Burndy Scrulug: Note Address Dep't. M 


The Scrulug‘s one-piece construction elimi- pressure plate assembled to sciew for FREE sample of 
to prevent damage to conductor 











nates eny danger of its falling apart in tran- due to rotation of screw. This fea- Scrulug(mention 
sit... eliminates any chance of error on the ture also prevents loss of screw. 

' ‘ : wire size). Please 
workman's part, for there’s only one pos- Scrulugs are stocked in 4 sizes that 
sible entrance for the wire. take 20 conductor sizes from #8 Tee Al tae tet e 

Desi S | s info vour products str. to 4/0 str. Tinned to prevent oe 
—— crulug 7 ; Pp 7 discoloration and corrosion. Listed ; 

They'll pay for themselves in the added by Underwriters. e 
sales volume that design improvements 


- : always yield! 


BURNDY ENGINEERING CO., INC.- 459 E. 133¢ ST.- NEW YORK - N.Y. 
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Knowing so well the 
needs and _ require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 
signed and modern equipment to produce the 
uniform and high quality of rods, wires and 
cables so necessary in a multitude of uses. 


Always glad to ship trial orders so the product 
may be tested in use and register its excellence. 


We will be pleased to quote on your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 
(In rounds, flats & squares) 

BARE & TINNED STRAND 
U. R. C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ROME CABLE CORPORATION 


Mills and executive offices 


330-400 Ridge Street - ROME,N. Y. 


Plan for COMFORT 


in New York 


‘THousanps of guests have complimented 
us on the beautiful new rooms in Hotel 
McAlpin. They are spacious, immaculate, 
tastefully furnished. They were planned for 
complete comfort. Add to this the time-sav- 
ing location of the McAlpin, its fine food, 
its friendly service—and you have the main 
reasons why you should make this popular 
hotel your home in New York. 

JOHN J. WOELFLE, Manager 


Hotel 
M-Alpin 


The Centre of 
Convenience 
8 B°WAY at 34th ST. 
New York 
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Single Double Twin-Pedded 





IN AN ELECTRICAL UNIT, 
SPRINGS ARE ONE OF THE 
MOST ESSENTIAL PARTS — 
THEIR FAILURE MEANS LOSS 
OF LIFE FOR THE PRODUCT. 


... OUY good springs! 


THE TIMMS SPRING COMPANY 
4000 TAYLOR STREET, ELYRIA, OHIO 
Offices: 


Manufacturers of Coil Springs, 


Flat Springs, and Wire Forms. 


In Peildelphin 
ils lhe 


HOTEL PHILADELPHIAN 
FORMERLY HOTEL PENNSYLVANIA 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
lent cuisine served in comfortably Air- 
Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with bath from $2.50 up 


DANIEL CRAWFORD, JR. 
MANAGER 


99'™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 
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TURING 


HEAT 
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SOLID 
Hd 


CONDUCTOR 


CONSIDER 


THESE 
FEATURES... 


Compressed pure cop- 
per replaceable tips 


Solid copper cores 
Hermetically sealed 
windings 

Instant adjustment of 
handle length 
Ventilated hardwood 
handles 

Cord strain relief 
Wound in eight sizes, 
for all standard volt- 
ages 


TELEGRAPHED 5, 


In the new Stanley Electric 
Soldering Iron, heat is de- 
livered at telegraphic speed 
from elements to tip by a 
heavy heat conductor of 
solid copper. Even the joint 
between replaceable tip and 
core is accurately machined 
to a metal-to-metal valve 
fit. This path-of-copper 
heat conduction is the se- 
cret of the quick, even heat 
of a Stanley Iron. 
Compare the features of 
this soldering iron — the 
iron that was developed 
when the world’s leading 
designers of quality tools 
put their heads together to 
make the best soldering iron 
possible. 


Write for folder 
No. S824 called“ Ex- 
pert Soldering.” 


STANLEY TOOLS 


NEW BRITAIN, CONN. 


TOBER, 1937 


REINFORCING 
THE SALES APPEAL 


The experienced appliance builder in 
the market for motors stresses these 
four points... 1, the product tech- 
nically; 2, delivery service; 3, field 
service; 4, dealer acceptance. 
According to an impartial survey 
conducted by a responsible outside 
agency, the Leland motor stands 
among the leaders on all four points. 
This is significant, because it means 
that the presence of Leland motors on 
your appliances will materially rein- 
force their sales appeal. 

State your particular driving require- 
ment and obtain the Leland recom- 
mendation. 


THE LELAND ELECTRIC CO. 
DAYTON, OHIO 


Canadian Address Cable Address 
Toronto Lelect 


BS 
7 








THERE’S 
ECONOMY 
IN 
UNIVERSAL PORCELAIN 


Best materials and careful design and produc- 
tion assure sound pieces, free of internal 
stresses. Always exact to dimensions, it ends 
assembly troubles. 


Orders filled promptly. 

Send specifications or blueprints for quotations. 
Competent engineering or consulting service is 
free. 

Porcelain in Special Colored Glazes. 








THE UNIVERSAL CLAY PRODUCTS CO. 
Sandusky, Ohio 


Chicago Office: 
107 N. Wacker Drive 
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EXTILE loom motors; splash- 
a motors for dairies and 
wet places; vertical motors— 
these are only a few of the spe- 
cial designs Peerless has avail- 
able. Peerless builds special 


motors for grinders, pumps and | SUEr OF EVE ETEML ... « sxc 0c Seperter 


equipment of all kinds. Range 

Electric Products Corporation have done in design- 
ing this attractive fast-selling waffle iron. Its beauti- 
fully sculptured, crisply molded Resinox handles 
specifications. | > were produced by the Boonton Molding Company. 


of sizes 4 to 10 horsepower 
Send us your drawings and 


The Resinox field staff will be glad to advise you 
about the many other attractive and satisfactory 
Resinox powders available especially suited for 
electrical appliances. 


Send for these new Resinox Catalogs. They will give you 

PD | many unusual ideas on adding eye appeal to your products. 

THE “Ce CNM . AAA Le HOR RESINOX CORPORATION 230 PARK AVE., NEW YORK 
WARREN, OHIO 
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about this issue 


| BANNOAL 


PRODUCT DESIGN NUMBER 


@ Without the substantial participation 
of those who design and engineer the 
electrically operated products, this Octo- 
ber Annual Product Design Number of 
ELECTRICAL MANUFACTURING 
would not have been possible. 


@ It began to take shape as far back as 
a year ago when a number of our readers 
indicated their participation in the 1937 
product design contest as sponsored by 
ELECTRICAL MANUFACTURING. 
As the Contest progressed and the plans 
for the issue materialized, it was evident 
there was genuine interest in the under- 
taking. The enthusiasm seemed con- 
tagious. With each passing year ELEC- 
TRICALMANUFACTURING succeeds in 
further stimulating product development. 


@ We express ourselves as grateful to all 
those who in any way cooperated to make 
the Contest and the October issue so 
successful. We are confident that those 
who did participate with us find their 
judgment vindicated in every page of this 
our Third Annual Product Design 
Number. 


@ We commend to all product makers, 
also to those who sell them materials, 
parts, equipment, etc., a thoughtful read- 
ing of the pages of this issue. It will be 
time most profitably spent. 


The Gage Publishing Company 


Publishers 


O THE definite advantage of 

Thomastrip users, the consistently 
high and uniform quality of Thomas 
specialized production is plused by 
close personal attention to individual 
customers’ requirements and prob- 
lems. There is no loss of time, no 
confusion in obtaining quick answers, 
prompt effective action. Thomas cen- 
tralization of management, sales and 
operating activities at the mill, 
eliminates delays — assures co- 
ordination that speeds service. What- 
ever your cold strip needs may be, 
chances are that you will benefit by a 
Thomastrip specification. We invite 
the opportunity to prove it. 


‘ 
s 


Electron ZINC COATED 
Electro COPPER COATED 
ELectru. NICKEL COATED 
amare cleclrn BRASS COATED 


samples, specify 
width, gauge 


rrrreerres «BRIGHT FINISH UNCOATED 


finish desired. 


THE THOMAS STEEL CO. Warren, 0. 


Specialized Producers of Cold Rolled Strip Steel 
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Why shouldn’t 


1 i U iL A A U A UTC’S leadership in transformer design is sub- 


TPAD TPM LEVEL CMU TDRSIE | mescict orccnizations tum to UTC with their spe 
cial transformer problems. Some of the more 


eA MAL ae eyelet Deg am | micros nis cna ee ae Nar 
to popularity ? 


Believe It or Not 


WITH APOLOGIES 





class. 





* One organization* required 
a 60,000 AMP. transformer in a 
space approximately seven 
inch cube. Every other supplier 
contacted said "Impossible." 


UTC MADE IT. 
















* Hum pickup on portable am- 







| : THESE UNITS HAVE WHAT 
YOU WANT. They enjoy popular ac- 
| Ceptance, to the extent that many 
« buyers of electrically heated products 
IMMERSION consider the words “Heated by a 





plifiers and pre-amplifiers was 












I of one communi 
cations organization.f 


They are now buying UTC 
because, as their Engineering De- 


















| er 7 ae Chromalox unit” as good as the ser vet ae 

“ecto ; . : ave believed it possible if we hadn't actually made - 
| liquids. sterling mark on silver plane bubenateny beh 5 ae ee Pe 
| a ; 


THEY HAVE LONG, TROUBLE-FREE 











CARTRIDGE oe ; ; 
| UNITS for heating LIFE. Look into a Chromalox unit 
| machine parts or . n . . . 
slentlar aiaanon, any type—and see why. Note how | Brat \ « vtec units are 0.9 ounce 
6 their construction is calculated not 
only to give quick heat anc 2nty 
RING UNITS for , es eat and plenty of 





clamping to the it, but also to avoid ruinously high 
objecr to be heated. ‘ . z ‘ 
temperatures in the resistance wire, 











e while protecting this element against 
STRIP HEATERS als 6 aeeiak cle Pease pany 
in various lengths shocks jars, short-circuit, burn-out, 


1ir-cooled, audio transformer with 









for clamping to the ~~ oxidation, and practically all other 
surface to be heat- ) 







30,000 VOLTS insulation and 




























ed. Can be sup- life-shortening influences .. . response good up to 
plied curved to 000 CYCLES 
order. eeeeaee ek vent here ‘ UJU CYCLE. 
e THEY KEEP MANUFACTURING A unique transformer winding 
COSTS DOWN, because Chromalox licked this problem. 


FINSTRIPS for use 


























in air blast heaters units are now available in so many \ complete group of speech in- 
and other applica- 2 J sah sail weenie vide: aaa 
tions for heating types and sizes that your needs can put and remot cup am : 
air or gases. § : man wile ‘tured by one company 


almost certainly be met from the 
























e standard line, at stock cost. jak 
Many other types of ted th e { the 
units, too numerous AND—THEY ARE BACKED BY AN a ee eS 


for listing here — ae ral, : 
covered completely ENGINEERING STAFF that gives the 


in the Chromalox 


LS-10X (tri-alloy shield) input trans- 
former, which eliminated the prob- 








Book of Electric Heat highest quality of conscientious co- lem completely. 
| —64 pages of vital ; . 7 i 
facts, used bydesign- | Operation in the selection of the right 












ao 8 Chromalox unit, and in its correct 
heat information. 
Mail the coupon. 







TO OUR KNOWLEDGE 
The largest research organization in the world. 
+ Largest radio receiver organization in the world. 





application. 







W hy shouldn't Chromalox units help 
your product to popularity—as they 
have helped many others? Let us 
talk about it. 


Largest hearing aid manufacturer in the world. 






Largest radio communications company in the world. 
++ Second largest broadcast station in the Americas. 
4 Largest electrical manufacturer in the world. 










CAN WE ASSIST YOU IN YOUR 
TRANSFORMER PROBLEMS? 


UNITED 


TRANSFORMER CORP. 
72 SPRING STREET NEW YORK, N. Y. 






MAIL THIS COUPON WITH YOUR LETTERHEAD 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 
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SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH 
STARTING TORQUE 




















































WITH RECTIFIERS | 


Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
.0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by BARIBER-COLMAN 





Illustrated: Raytheon Industrial RectsFilteR. AC input 440 


volts, 60 cycles, 3 phase. DC output 230 volts, 18 amperes. | 

Tubes Raytheon CK-88. Raytheon Industrial RectiFilteRs are | 

available in a wide range of sizes and capacities. | | 
| 


Raytheon Industrial RectiFilteRs bring to all users of direct 
current the economy and dependability that have made recti- 
fiers the standard method of furnishing DC power for radio 
equipment, theatre sound installations, telephone systems, etc. 


RectiFilteRs have no moving parts. They cannot wear out. 
Their operation is quiet. Maintenance costs are limited to the 
occasional — and inexpensive — replacement of tubes. Their 

efficiency is higher; their first costs lower; their installation 
simpler than other equipment for changing AC to DC. 


Standard models are available for the operation of: 


Magnetic Chucks Control and Signaling Devices 
Magnetic Separators DC Office Machinery 
Magnetic Brakes DC Motors 


Chemical Equipment DC Lamps and Arcs 


New Raytheon Industrial Rectifier Tubes. Interchange- 
able with other makes of the same rating. Three standard 
sizes, 250 volt, 3, 6, and 15 ampere, full wave. Exclusive 
cathode construction insures long life. 









Featuring 


NU-BLAC 


A most economical porcelain for thou- 
sands of applications requiring high 
mechanical and dielectric strength. Does 
not soil in assembly. Highly lustrous. 
Also glazed in brown and blue. 


We can give you specific information about RectiFilteRs to meet your needs if you 
send us a description of AC power avatlable and your DC requirements. Write 
for Bulletins DL 48-174Mand DL 48-175 M describing Raytheon RectiFilteRs 
and Raytheon Industrial Rectifier Tubes. 


RAYTHEON 





Makers also of 
THERMOLAIN 


é 


irs rong MANUFACTURING COMPANY 
LAVOLAIN OR OMPAN 
9 COMMERCIAL P CE WwW P os Electrical Equipment Division 







WALTHAM, MASS. 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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BALDOR BUILDS Better Motors 


BALDOR 
PERFORMANCE 


is the result OE 











Baldor’s success has been built upon the manv- 


facture of but one product—Electric Motors. 


Obviously they had to be RIGHT. 


From the start, we builded substantially and 
specialized in the manufacture of the finer motors 
..and after 17 years we are still sticking to the 
policy of Quality and Guaranteed Performance. 


We will never lower our standard. 


BALDOR 4300 
ELECTRIC 
COMPANY 


A BETTER MOTOR 





DUNCAN AVE. 
ST. LOUIS, MO. 













SPEEDCRAFT 
The “Years Ahead” 
‘ie Wire 


Stripper 


myurvo omazasa 





nO 


e THE FUTURE AS WELL AS‘e 


The amazing range of flexibility—possible because of various sizes of 
knives and kinds of cutting agencies available—makes the 


SPEEDCRAFT Insulated 
Wire STRIPPER 


An unbelievably high dividend yielding investment. It brings, with its 
many special features, and the embodiment of practical recommendations 
of leading users of wire strippers, a super stripping service! \n scores 
of ways if saves time, money, labor—why, the hinged cover alone saves 


many dollars a year .. 
Write for literature and send 


Available for 
| FREE TRIAL | samples for recommendations 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE: E.CLEVELAND, OHIO. 


B.I.W. 
Flexible Cables 


FLEXIBLE CABLES / 014 ‘Cords Made 


Transformer Lead, to Standardized 
Oscillating Fan, Specifications. 


Mereny Sat, / constructions Modified 


=o for Service Conditions. 


Welding 


. By all means, investigate it NOW! 


4~zZ™nmyv IH 


WIRE 

Insulated 

with Rubber, 
Cotton, Asbestos, 
Varnished Cambric, 


Resistant to Flame, 


CABLE 
All Sizes of 





Heat, Oil, Abrasion. 
For Use with All Types 


of Electrical Equipment. 


SPECIALTIES 


All Types of Wire Prod- 
ucts and Complete Wiring 
Assemblies. 


SHIELDING 


Copper, Bronze, Aluminum or 


Steel in Wire or Ribbon Braid 


Manufactured by 


BOSTON INSULATED WIRE & CABLE CO. 


Established 1905 


Dorchester, Mass. 


| For DEPENDABILITY 
and LONG LIFE! 


Silver Inlaid Strip 
Silver Faced Contacts 
. . For direct welding 








nes a a Contacts 
pay Ad Spec Alloys 

CONTACTS Thermostatic Metals 

CALLITE PRODUCTS DIVISION 


FISLER ELECTRIC CORPORATION 








547 - 39th STREET UNION CITY, N. J 
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MONTHLY 


INFORMATION FEATURES 


easily available for alert 


PRODUCT BUILDERS 


HB Painstaking research, persistent checking of voluminous data files 
and records and contact of the field by ELECTRICAL MANUFAC- 
TURING, enables us to offer product designers, engineers, and execu- 


tives exclusive information available nowhere else complete and 
up-to-date. 
































CLASSIFIED INDEX OF MATERIALS, PARTS 
FN 4 Ac ethawnneecconsrnens Page 202 


In this featured section which threads through several pages of each issue 
of ELECTRICAL MANUFACTURING, we detail sources of supply of 
336 different materials, parts, etc., which are fabricated into the finished 
product. Corrected monthly, it is most complete and representative. 
It is there for your convenient reference. Always consult it. 


IIE oi osccvnitoicticvansareaasmmiaal Page 188 


Like to read every issue of the Official Patent Gazette? Most of us 
would rebel. Not our Editors. They read it for you—to give you an 
owl's eye view of all the new electrical product patents, every month. 
As rapidly as patents are issued you know about them. A good 
feature to follow to keep informed. 


NEW MATERIALS, PARTS, EQUIPMENT..... Page 108 


A monthly pictorial review of all the new parts, materials, equipment 
and finishes that enter into product making. A necessary feature 
for you to read monthly if you are to be up-to-date. Some of these 


new developments might decisively effect newly projected product 
designs. 


III occvcintinacricteminmgeins Page 96 


What's going on among your competitors and manufacturers generally 
in product development? Keep informed. See the monthly parade 
of new product creations put there for your review. It will prove very 
helpful, offering inspiration and ideas. 















































































































ELECTRICAL MANUFACTURING 


232 Madison Avenue, New York, N. Y. 






































































Whats N 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are notincluded. 


(A) Generation (D) Control and Regulator 


Units 





A-1 (2,088,934) Static Machine. 
\-2 (2,089,678) Position Indica D-1 (2,088,803) High Reactance 
tor for Carbon Brushes Transformer 
; A-3 (2,089,696) Dynamo Ma- D-2 (2,088,819) Actuator for 
chine Telemetric Systems 
A-4 (2,089,758) Apparatus 1-3 (2.088.918) Control [ype 
A-5 (2,089,759) Apparatus. Thermostat 
\-6 (2,090,087) Speed Indicat- D-4 (2.088.928) Electrolytic Con 
ing Device lense1 . 
A-7 (2,090,199) Fence Charger D-5 (2.089.081) Safety Control 
A-8 (2,090,558) Magneto Gen Mechanism 
erator x D-6 (2,089,157) Relay. 
A-9 (2,091,190) Magneto Gen 1-7 (2,089,285) Circuit 
erator. Breaker 
1-8 (2,089,28¢ ere ust 
(B) Lines, Conductors, Insulators Breaker 
D-9 (2,089,320) Electromagnetic 
B-1 (2,088,693) Dielectric Com Switching Device. 
position D-10 (2,089,425) Resistor. 
B-2 (2,088,949) Conductor. D-11 (2,089,434) Voltage Reg 
B-3 (2,089,052) High Tension ulator. 
Cable D-12 (2,089,618) For Control- 
B-4 (2,089,073) Cable ling Circuits 
3-5 (2,089,264) Terminal. 1)-1 (2,089,683) Capacitor. 
}-6 (2,089,284) Pothead Ter- D-14 (2,089,684) Capacitor 
minal D-15 (2,089,685) Capacitor. 
B-7 (2,089,387) Protector for D-16 (2,089,686) High  Resis- 
Circuits tance Electrolyte 
B-8 (2,089,456) Vibration Sup D-17 (2,089,687) Electrolytic 
pressing Tie Wire Composition 
B-9 (2,089,528) Slitting & Cut D-18 (2,089,716) Circuit 
ting Device for Wire Insulation Breaker. 
B-10 (2,089,697) Insulation D-19 (2,089,719) Control of 
3-11 (2,089,751) Pressure Proof Switches. 
Insulating Bodies D-20 (2,089,830) Light Sensi- 
B-12 (2,089,752) Pressure Proof tive Apparatus. 
Insulating Bodies for Electrolytic D-21 (2,089,838) Relay. 
Cells D-22 (2,089,859) Slow Electro 
B-13 (2,089,791) Insulators magnetic Radiation Device 
B-14 (2,090,474) Circuit D-23 (2,089,860) Slow Trans 
Breaker former. 
B-15 (2,090,510) Conductor D-24 (2,089,926) Moving Corl 
B-16 (2,090,518) Switch Gear Voltage Regulator 
B-17. (2,090,519) Vacuum Cir D-25 (2,090,169) Switch 
cuit Interrupter D-26 (2,090,170) Switch 
B-18 (2.090.744) Cable D-27 (2,090,247) Refrigerating 
B-19 (2,090,747) Armored Cable Apparatus 
B-20 (2,091,054) Cable Attach D-28 (2,090,300) Spring Oper 
ing Device ated Time Switch 
B-21 (Re-issue 20,465) Lightning 1-29 (2,090,360) 
Arrester DD 30 (2,090,4( 7) Ww 
D-31 ( 0,522) Cor De 
(C) Batteries vice 
D-32 (2,090,540) Time Contr 
C-1 (2,088,596) Storage Battery led Circuit Maker and Breaker. 
Plate D-33 (2,090,806) Metallic Re 
C-2 (2,089,718) Storage Battery tifier. 
Post Terminal D-34 (2,090,995) Time Delay 
C-3 (2,090,268) Inter-Cell Cor Relay : 
nections for Storage Batteries D-35 (2,091,108) Switch Mech 
C-4 (2,090,758) Battery Plate anism 
Separator 1-36 (2,091,161) Combustion 
( (2,090,872) 3attery Ter Switch 
inal Puller 1)-37 (2,091,259) Resistance 
Ca 091.708) Battery Charg Uni 
ing Reg tio 1)-38 6) 7 sforme 


ew in Electrical Patents 


Copies of patents mentioned may be service for the coverage of patent 
obtained by sending 15 cents for each 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
MANUFACTURING, 9232 Madison 
Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 


subjects are invited to state their require- 
ING is able to offer a supplementary 


nature at a cost depending upon the 
service rendered. Address the Editor. 


D-39 (2,091,371) Rheostat. E-27 (2,089,368) System. 
1-40 (2,091,576) Etched Elec- E-28 (2,089,394) Ignition De 
trode vice. 
D-41 (2,091,591) Condenser. E-29 (2,089,430) Oscillograph. 
D-42 (2,091,616) Condenser. E-30 (2,089,448) Synchronizing 
D-43 (2,091,802) Circuit Inter Device. 
rupter E-31 (2,089,532) Telegraph Sys 
1-44 (2,091,855) Variable Capa tem 
citor E-32 (2,089,639) Intelligence 
D-45 (2,091,920) Electrolytic Transmission. 
Condenser E-33 (2,089,667) Transmitting 
D-46 (Design 105.716) Control Half Tone Pictures by Telegraph. 
Clock. E-34 (2,089,677) Devices for 
Tracing Movements of Objects. 
(E) Circuits, Systems, Apparatus E-35 (2,089,695) Oscillation 
Generator. 
E-1 (2,088,568) Integrating At I-36 (2,089,756) Increasin 3 


: Spee f Transmissi | Pre 

tachment for Telemetric Systems. peed of Transmission of Rare 

. ) 2 Reon i sure-Alteration Impulses in Pneu 

(2,088,618) Frequency Re ; : % 

diseiiie 3 matic Brake Pipe. 

ae E-37 (2,089,781) Keying. 
K-38 (2,089,811) Keying. 
E-39 (2,089,814) Machine Tool. 
E-40 (2,089,872) Valve Convert- 


E-3 (2,088,619) Frequency Re 
ducing. 
E-4 (2,088,620) Frequency 
Changing. tes 
E-5 (2,088,621) System. . es ; 
E-6 (2,088,623) Elastic Fluid E-41 (2,089,896) Rectifier Con 
; ont Cab & . trol. 
Power Plant Control & Protection. : > : . 
E 7 (2,088 654) Po ition Con E-42 (2,089,914) Control Com 


ed pass for Automatic Piloting of 
aks > < “1g Moving Bodies. 
E-8 (2,088,659) Phase Shift can cea 

Control for Three Element Elec- E-43 (2,089,981) Blasting Ap- 


tron Tubes paratus. a 
E-9 (2,088,722) Vacuum Tube E-44 (2,089,987) Operating a 
with Tank Circuits. Repeating Device. 
E-10 (2,088,728) Control Mech E-45 (2,090,010) Rotary Invert 
anism for Heat Exchange. er and Rectifier. . : 
E-11 (2,088,733) Printing Tele- E-46 (2,090,054) Current Con 
eraph version Discharge. ; ; 
E-12 (2,088,749) Reception of _ E-47 (2,090,073) For Contro 
Guided Waves. ling Heating Systems 


79 








, ne E-48 (2,090,088) Communication 
3  O8 sO swer-Bacl _ ane é; , § Z 
6 co (2, ) gs ( a An ue — Senkenie. 
e ce 0 4 al e . c Z * > . ° . 
Printing Telegraph Exchange E-49 (2,090,198) Electric Fence 
SF ee a E ; E-50 (2,090,203) Type-Whe 
Pm 14 (2,088,842) Ultra Short Printic — ’ Type heel 
ave Generator. a 
E-15 (2.088.942) Ouotation Svs E-51 (2,090,224) Control. | 
ten ERT ooo ze E-52 (2,090,230) Submarine 
tem ; ; : Cable Amplifying 
E-16 (2,089,039) Relaxation Cir- ee 7 any 
cuit rae r E-53 (2,090,307) Bag Making 
E-17 (2,089,161) Control. ae Ee 090,508) Tool Lifter f 
E-18 (2,089,176) Water Heat sas “s , 00 after for 
= Shapers. 
“E-19 (2,089,179) Coaxial Tran E-55 (2,090,516) Voltage Reg 
i LS. ALY Or al < s 
wineion ulating. 
i 4) (2,089 260) Grid Detection E-56 (2,090,517) Protective 
ee) eee Ex : E-57 (2,090.52 wulating 
Circuit for Wave Lengths Below FE mel Loe > 4) Regulatir 8 
O De ; E-58 (2,090,531) Surgeproof 
ne ecimeter > ae 
> 4 neo oF . Pilot Switch 
E-21 (2,089,270) High lre- E-5 »N90.5 : 
2.5 190.58 . 
quency Amplifier. a7 ad Joe +) Control. 
E-22 (2,089,271) Coupling. . E 60 (2,090,624) Control for Air 
E-23 (2,089,278) Air Valve for Conditioning. 
Diesel Engines. E-61 (2,090,671) Voltage Reg 
E-24 (2,089,279) Diesel Air ulator. 
Chamber Valve Control E-62 (2,090,748) Lift Control. 
=-25 (2,089,342) Control Circuit E-63 (2,090,812) Regulating Ap 
for Folding Machines paratus. 
E-26 (2,089,346) Transmission E-64 (2,090,853) Radiant En 
Circuit 


ergy Resonant Vibratory. 






“Esco” 


We can supply 








machines to oper- 
ate from any com- 
mercial frequency 
or direct’) current 
to provide any fre- 
quency specified 
from 10 to 10,000 


cycles. 




















Tell Us Your Requirements and Let Us Solve Your Problem 


ELECTRIC SPECIALTY CO. 






CHANGERS 


Rugged, compact 
directly connected 
units and silent chain 
or V-belt driven ma- 
chines. 












A large number of 
combinations avyail- 
able. Also we can give 










unusually promptand 
economical service on 
new designs. 


213 SOUTH STREET 
STAMFORD, CONN. 
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Super-X PHOSPHOR BRONZE 


V/(Th pags 
BRASS 


PRODUCTS 


WESTERN CARTRIDGE CO. 
EAST ALTON, ILL. 


BRASS 
BRONZE 


Today, many manufacturers of electrical 
control devices use Western Super-X 
Phosphor Bronze exclusively. They 
have found that it stamps out waste and 
saves them thousands of dollars annually. 
Each lot is rigidly tested—and passed 
only after it is found to be free from the 
slightest variances or imperfections. 
Western engineers and expert craftsmen 











work with tools, gauges and machines as 
precise as those of a watchmaker. 
Western customers get the benefit of 
this fine workmanship which has built 
up for it a reputation for precision that 
didn't just happen over-night. 

That’s why Western's reputation for 
superior phosphor bronze is in a class by 
itself. Let us give you more information. 


NICKEL SILVER 


WESTERN CARTRIDGE COMPANY, Dept. 10, EAST ALTON, ILL. 


: Janette Blower Wheels 


FOR EVERY PURPOSE 
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Janette Manufacturing Comparuy 


556-558 West Monroe Street Chicago, IU. U.S.A 





Control 
of Voltage 


for 5 Kva. loads 
on 230-volt lines 
with Type “TH” 


TRANSTAT REGULATORS 


NEW manufacturing facilities permit us to offer Type “TH” Transtat 
Regulators for larger kva. loads. Standard single-phase units are now 
available for regulating up to 45 amperes throughout a range of 
0 to 130 volts; also for regulating 22.5 amperes throughout a range 
of 0 to 260 volts. These units may be ganged for controlling voltage 
to three-phase loads. All types and sizes offer the features inherent 
in Amerlran commutator-type continuously variable auto-transformer 
regulators, viz.—smooth control, high efficiency, good regulation and 
moderate cost. Send for bulletin No. 1177A. 





*Patent Nos. 1,993,007, 2,014,570, 2,085,255 and 2,089,434; other patents pendinc. 
‘*Transtat’’ trademark Reg. U.S. Patent Office, licensed under U.S. Patent No. 2,009,013. 


AMERICAN TRANSFORMER CO. 
177 Emmet Street Newark, N. J. 





QUALITY TRANSFORMERS SINCE [901 


OCTOBER, 1937 


























METAL STAMPING SERVICE 
Q DRAWING Le 


| 
STAMPING ——— | 


= | 


Fi FORMING 
Small Metal Parts ss 
tS Oi 
in Ye 


eB Brass, Copper & Steel CS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 1 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 








Send for Comptate Catalog No. 100ME, containing cmneae information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


Please send Catalog No. 100ME. 
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KANTHAL FURNACE elements which have 


been cold coiled and corrugated. 


KANTHAL IS DUCTILE 


It may be formed into spirals or corrugated 
elements similarly to nickel-chromium and other 
common resistance metals. This feature with its 
higher resistivity. lighter weight and greater 
resistance to corrosive gases makes it desirable for 
those seeking this unusual combination in heating 
element. 


Write for list of proven applications in your field. 


THE C. O. JEELIFF MFG. CORP. 


SOUTHPORT, CONN. 





TVR sed log Lived 


12 years specialization in this field enable us to 
offer complete service in special applications 
Vitreous enamel resistors — fixed, tapped, ad 
justable~ with various accessories for any 
conceivable requirement. 
Porcelain- vitreous enamel rheostats with ex 
clusive fully inclosed positive contact system 
covered by patents. 

Let us send literature on our complete line of contro: device 


and remember the mark (3) means reliable rheostats and restsiavs 


HARDWICK, HINDLE e Inc. 


140 PENNINGTON ST.—NEWARK NJ.‘ 





LATEST ELECTRICAL PATENTS 











E (2,090,944) Type Printing 
Telegraph. 

E-66 (2,090,951) Relaxation Os- 
cillation Generator 

E-67 (2,090,996) Retardation 
Controlled Brake , 

E-68 (2,091,007) Brake Control 
Checking. ‘ 

K-69 (2,091,094) Control for 
Batch Operating Machines 

E-70 (2,091,250) Wave Filter. 

E-71 (2,091,303) Indicating and 
Control Mechanisn ! 

E-7 (2,091,491) Synchronizing 
Systen 


E-73 (2,091,530) Lighting De- 
vice for Gas Burners 


E-74 (2,091,663) Ultra High 
Frequency Transmitter ; 
E-75 (2,091,718) Loom Stop- 


Motion 
E-76 (2,091,771) Automatic Con- 


E-77 (2,091,842) Induction Volt- 
e Regulator. 
E-78 (2,091,870) Regulation. 
E-79 (Re-issue 20,462) Signal- 
ing and Control System 

E-80 (Re-issue 20,476) Temper- 


iture Controller Recorder. 


(F) Testing, Measuring and 
Instruments 


F-1 (2,088,584) Detection of 
Minute Current or Voltage 
Changes. 

F-2 (2,088,588) System tor Geo- 
logical Explorations F 

F-3 (2,088,613) Measurement of 
Rotational Velocities. . 

F-4 (2,088,843) Universal Mois- 
ture Bridge. 

F-5 (2,089,083) Ammeter. 

F-6 (2,089,134) Indicating or 
Recording Rate of Flow of Fluids. 

F-7 (2,089,613) Temperature In- 
dicator. . 

F-8 (2,089,627) Portable Psy- 
chrometer. 

F-9 (2,089,631) Selective De- 
mand Meter & Current Measure- 


F-10 (2,089,884) Meter. 
F-11 (2,089,917) Testing Device. 
F-12 (2,089,936) Fruit Counter. 
F-13 (2,090,521) Accelerometer. 
F-14 (2,090,713) Gravity Meas 
uring Device 

F-15 (2,091,152) Oscillograph. 

F-16 (2,091,357) Speed Record- 
ing Instrument. 5 

F-17. (2,091,521) Insulator Test- 
ing Device. 

F-18 (2,091,533) Automatic 
Measuring Device 

7.19 (2,091,534) Deformation 





Recordi £ : 
F-20 (2,091,535) Deformation 
Recording 
F-21 (2,091,634) Testing Stay 
bolts. 


F-22 (2,091,813) Testing Appar 


F-23 (2,091,848) Measuring In 
strument. 


(G) Electronics, Tubes 


> 


G-1 (2,088,653) Electron Tube 
and Circuit. 

G-2 (2,089,044) Electron Dis 
charge Tube. 

G-3 (2,089,174) Starter for Pool- 
Type Tubes. 

G-4 (2,089,218) Glow Discharge 
Device. 

G-5 (2,089,540) Mercury Vapor 
Rectifier. 

G-6 (2,089,541) Electrode Lead- 
In for Metal Vacuum Vessels 

G-7 (2,089,542) Vacuum-Dis 
charge Apparatus. 

G-8 (2,089,546) Cathode Ray 
Tube. 

G-9 (2,089,555) Discharge De 
vice 

G-10 (2,089,647) Tube Element 
k Absorber 
G-11 (2,089,654) Discharge De 


(;-12 (2,089,692) Cathode Ray 


(4-13 (2,089,817) Indirectly 
Heated Cathode ; 
G-14 (2,090,001) Transversally 
Controlled Electron Tube. 
G15 (2,090,006) Electron Dis- 
charge Tube 


ELECTRICAL MANUFACTURING 


G-16 (2,090,033) Short Wave 
Discharge Tube 

G-17. (2,090,218) Electron Dis 
charge Device 

G-18 (2,090,387) Photoelectric 
Tube 

G-19 (2,090,922) Braun Tube 
for Producing Television - 
) 





G-20 (2,090,952) Braun 1 

G-21 (2,091,031 Phototubes. 

G-22 (2,091,047) Electrode As 
sembly. 

G-23 (2,091,439) Multipactor 
Oscillator and Amplifier. 

G-24 (2,091,443) Shielded Elec 
trode Tube 

G-25 (2,091,862) Photoelectri 
Image Converter 

G-26 (2,091,863) Making Com- 
mutator Blocks for Cathode Ray 
Tubes. 

G-27 (2,091,915) Discharge Ds 
vice. 

G-28 (2,091,944) Cathode. 


(H) Radio, Television, Wireless 


H-1 (2,088,860) Dial Construc 
tion. 

H1-2 (2,089,117) Noise Reducing. 

H-3 (2,089,409) Phase Correct 
ing. 
H-4 (2,089,561) Selective Trans- 
mission. 

H-5 (2,089,588) Television Ap 
paratus. 

H-6 (2,089,806) Television Lamp 
and Apparatus. 

7 (2,089,956) Radio Range 

Course Indicating Device. 

H-8 (2,090,004) Televisor Trans- 
mission. 

H-9 (2,090,026) Aerial Lead for 
Radio Reception. 


H-10 (2,090,051) Single Tube 


Radio Receiver. 

H-11 (2,090,315) Radio Tuning 
Device. 

H-12 (2,090,359) Wireless Sig- 
naling System for Aircraft 

{-13 (2,090,513) Tuned Cir 
cuits 

H-14 (2,090,538) Variable Band 
Coupling Device for Superhetero- 
dyne Radio Receivers. 

~H-15 (2,090,801) Television. 

H-16 (2,090,991) Radio Fre- 
quency Coil with Subdivided Iron 
Core. 

H-17 (2,091,109) Measurement 
of Tuned Circuit Components. 
H-18 (2,091,134) Amplifier. 
H-19 (2,091,271) Receiver 

H-20 (2,091,546) Short Wave 
Converter. 

H-21 (2,091,681) Drive Suitable 
for Remote Control. 

H-22 (2,091,705) Projection Ap 
paratus. 

H-23 (Design 105,844) Combined 
Radio and Phonograph Cabinet. 


(I) Motive Power, Magnets 


I-1 (2,088,565) Electromagnet 

1-2 (2,088,729) Magnetic Re- 
action Motor. 

I-3 (2,088,794) Impulse Time 


Instrument. 
4 (2,089,066) Vibration Ab- 
sorbing Mounting. 

1-5 (2,089,138) Spout Type Mag- 
netic Separator. 

I-6 (2,089,249) Protective Device 
for Squirrel Cage Induction M¢ 
tors. 

I-7 (2,089,334) Electromagnetic 
Device. 

I-8 (2,089,583) Fluid-Tight 
Winding for Motors. 

I-9 (2,089,936) Gear Housing. 

I-10 (2,090,127) Solenoid Pump 

I-11 (2,090,818) Motor & Speed 
Pulley Mount for A Lathe. 

I-12 (2,091,234) Insulated Elec 
tro-Magnet. 

I-13 (2,091,255) Thermoelectric 
Motor. 

I-14 (2,091,665) Capacitor 


Motor. 


(J) Lighting, Lamps, Fixtures 


J-1 (2,088,812) Lamp Base Con- 
struction. 

J-2 (2,088,965) Safety Lamp. 

J-3 (2,089,049) Explosionproof 
Lighting Fixture. 
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MANUFACTURER INCREASES 
SALES FORCE BY USING 
DURAD ENAMELS 


A manufacturer recently idopted M & W 
Durad Enamels for finishing a high-grade metal 
product used in homes, because, he said, ‘“The 
ise of this finish multiplies the number of good 
salesmen working for me. 

*“A good finish is one of the best of salesmen,” 
he explained. “It works for you in the show 
room, and it continues to work for vou after the 
product is bought and is placed in service. 

“As soon as a finish becomes marred and dis- 
figured, its usefulness is over. By using a finish 
that stands up for a long period of time, I 
increase the number of customers that come to 
my dealers because they have seen my products 


in the homes of friends.” 


Durad Enamels are Durable 


This is one of the reasons for the constantly 
increasing use of Durad Enamels. For many 
kinds of products it pays to use the most 
enduring finish obtainable—and the durability 
of Durad Enamels is unsurpassed. 

For pre ducts subjected to the severest kind 
of service, such as air-conditioning units and 
refrigerators, a primer and one or more coats of 
Durad should be used. For less severe service, 
as with automatic heaters, a primer coat of 
Durad, with a finishing coat of any desired 

, 


kind of lacquer-enamel, will give satisfactory; 


results. Durad Enamels are supplied for air- 
drying, but for maximum durability each coat 


should be separately baked.—Adv. 


Easily accessible lugs. 
Readily adapted to 
your requirements. 


tie 


eSWITCHES 
eRELAYS 
*RESISTORS 
e CONDENSERS ie 


THE MUTER COMPANY, Pah 3 Michigan Ave., Chicago, Ill. Siaeesanes 


OCTOBER, 1937 


mménas 


Unequalled for motor and maintenance work 
for “knocking down” and rebuilding, for 
pounding in winding—will not break insule- — Engineering data wealth of engineering experience, plus pro- 
tion nor mar or dent parts or finish. All sizes 
ye. with weighted malleable heads that take re- | 
placeable insert faces of coiled rawhide — itor problems for 
nile true “soft hammers.” Write for circular. 





Snducing Beauty 






































Beauty that lasts under 
severe service conditions 
—this you can obtain by 
finishing your product with DURAD ENAMELS. 


These enamels are beautiful when first applied and 
they maintain their beauty. They are resistant to mar- 
ring, moisture, household chemicals, fruit juices, grease, 
alcohol and other destructive agencies. 


They were specially developed for high-grade products 
subject to hard service, such as automatic heaters, air- 


conditioning units, refrigerators, water coolers. Supplied 
in all colors for high, medium, and low temperature 
baking, and for air-drying. 


Maas and Waldelcin Co-Mewatk-U.9. 


| 
Branch Offices and Worehouses .. . 1336 Washington Blvd., Chicago . . . 1228 W. Pico Blvd., tos Angeles i 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 





Hermetically-sealed 
electrolytic capaci- 
tors for intermittent 
service. 


All styles of cans and 
mountings. Maxi- 
mum capacity’ in 
minimum bulk. 










Also hermetically- 
sealed oil-filled ca- 
pacitors for continu- 


Widest choice of can A Per ces 1 
and mounting styles. a eae 


CAPACITORS 


AEROVOX has supplied the major portion 
of motor-starting capacitors now in use. A 













j available on request. duction capacity, is at your disposal. 
Submit your capac- 


engineering aid and 
quotations. 


















CORPORATION 
| MWashington St: Brooklyn, N.Y. 














Pioneer Molders 
to the a 


Light Source 
}-6 (2,089,091) Lamp Stand. 
J-7 (2,089,226) Instrument 


13 Nt Ss ® 3 1 & nl I bon x080.3 15) Discharge Lamp. 


1-9 (2,089,390) Fixture Support 
ing Device 
T-10 (2,089,567) Neon Gas II- 


luminating Device. 
J-11 (2,089,610) Reflector. 
8] 13] J l (2,089,611) 


Inspection 


J-13 (2,089,699) Lamp 

J-14 (2,089,821) Hand Lamp and 
Writing Pad 

J-15 (2,089,897) Flashlight. 
J-16 (2.090.118) Illuminated 
Decorative Device 

J-17 (2,090,293) Highway Road 


rN SERVICE 
AAKTo> 


llare. 
J-18 (2,090,792) Moth Extermi 
nator. , st 
3 5 = 1-19 (2,090,981) Rare Gas Fillec 
Covering complete line of COLD MOLDED [ii 


J-20 (2,091,233) Lamp with Are 
Preventing Fuse 
F.23 (2,091,245) Producing 
Coiled Filaments 


high heat resisting insulation 
J-22 (2,091,277) Gaseous Dis 


PHENOLICS UREAS 22 (2.091, 
CELLULOSE ACETATE Be eee te Bae 


J-24 (2,091,782) Lamp Focusing 
Device for Fixtures. 


J-25 (2,091,818) Projector and 
Searchlight. 
. 1-26 (2,091,819) Searchlight. 
I | icepe 1-27 (2,091,820) Projector. 
American Insula fe eas) Peeoee 
J-29 (2,091,851) Cord Set 
i A J-30) «(Design 105,511) Floor 
Corporation a 
1-31 (Design 105,588) Lamp 
Bracket 
J-32 (Design 105,612) Lamp 
33 Jesig 05.619 ) 
New Freedom, Pa. ae ee 
J-34 (Design 105,628) Illumi 
nating Fixture 
35 (Design 105,703) Pistol 


Grip Lamp. 


1-36 (Design 105,721) Flashlight 
End Cap 



















(K) Heating, Refrigeration 


Portable 
K-1 (2,088,586) 


4 a U ] Bee Relay Set 
5 é Heater. 
Ps Ix (2,088,604) Controlling & 
p AD Wl Ht af ee Utilizing Magnetic Fields of 


Force 


Immersion 


K-3 (2,088,617) Heating Mech 


\ ei / anism for Vehicles. 
Z K-4 (2,088,932) Steam Boiler 
| M ) Q tl ‘) ‘eo i I Hot Water Heater 


K-5 (2,089,022) Heater. 
K-6 (2,089,688) Electrode 


Holder. 


K-7 (2,089,689) Furnace. 
K-&8 (2,089,690) Furnace. 
K-9 (2,089,826) Heating Sys- 


tem Control 
K-10 (2,090,074) Induction Fur 
nace 
K-11 (2,090,122) Hot Plate. 
K-12 (2,090,526) Circuit Con 
trolling Device. 
K-13 (2,090,692) 
Furnace Temper: 


(ACCURACY WITHIN 
1.10 OF 1° F) 





Control of 















re. 

K-14 (2,090,693) Graphitizing 
Carbon Bodies 

K-15 (2,691,107) Heating Ele 
ment. 

K-16 (2,091,839) Heater. 


Temperature control is a problem that designers and engineers 


K-17 (2,091,884) Defrosting Re 
do not, often, find easy of solution. There is one quick and frigerators. ; . 
simplified way to the answer and that is the NEW H-B K-] Sohal Catal ene 


Heating Element. 


(L) Household and Portable 


BLUE BOOK OF RELAYS AND THERMO-REGULA- 
TORS—it is our latest catalog giving technical and applica- 


tion data on the mercury sealed-in glass type of thermostats. Appliances 

. oge ; (2,088,704) abinet Wasl 
The H-B Line is complete with the newest additions though, ws hie oe pie 
should you require specially designed units, H-B has the L-2 (2,088,966) Coffee Making 


Ap >aratus 
(2,088,972) Clock. 


experience and facilities to cooperate, satisfactorily, with you. . 
L-4 (2,088,973) Clock. 
I 


H-B INSTRUMENT COMPANY, INC. 


2531 N. Broad St. 


5 (2,089,131) Clock 
.-f (2,089,232) Vacuum 


Send for new catalog L-7 (2,089,280) Clock 








: : ° L-& (2,089,521) Coffee Maker. 

Philadelphia, Pa. on sans 9 ~ (2,089,601) Vacuum 
a S aL B Cleaner \ an 

DIAMOND L.-1( (2,089,739) Multiple Type 

TRADE-MARK REG. U. S. PAT. OFF. \ppliance 








LATEST ELECTRICAL PATENTS 





L-11 (2,089,911) Wax Applier, 
Polisher, Carpet Sweeper. 


L-12 (2,090,248) Illuminated 
lable. 
L-13 (2,090,413) Refrigerating 


Apparatus. 
L-14 (2,090,416) Refrigerating 
\pparatus 


15 (2,090,417) Refrigerating 
\pparatus 


L-16 (2,090,666) Heater for 
Scalp Solutions 
L-17 (2,090,690) Kitchen Kit. 


L-18 (2,091,002) Water Soften 
ing Device 

L-19 (2,091,035) Circuit Break- 
ing Device 


L-20 (2,091,079) Refrigerator 
Cabinet. 

L-21 (2,091,117) Clock 

L-22 (2,091,137) Vacuum 
Cleaner. 


L-23 (2,091,205) Circuit with 
Alarm Control Device. 

L-24 (2,091,292) Refrigerator. 

L-25 (2,091,342) Clock. 


L-26 (2,091,536) Centrifugal 
Drier 

L-27 (2,091,537) Vacuum 
Cleaner. 

L-28 (2,091,841) Synchronized 


Clock. 
L-29 (2,091,867) Display Stand 
L-30 (Re-issue 20,489) 

Cleaner. 

L-31 (Design 105,471) Clock 


Vacuum 


L-32 (Design 105,472) Clock 


L-33 (Design 105,493) Motor 
Housing for Vacuum Cleaner. 

L-34 (Design 105,494) Vacuum 
Cleaner Casing. 

L-35 (Design 105,495) Vacuum 
Cleaner. 

L-36 (Design 105,599) Clock 
Case 

L-37 (Design 105.713) Toaster. 
L-38 (Design 105,778) Waffle 
Iron 

L-39 (Design 105,779) Toaster. 

L-40 (Design 105,805) Sandwich 
Toaster. 

L-41 (Design 105,806) Sandwich 
Toaster. 

L-42 (Design 105,863) Clothes 
Wringer for Washing Machine 

L-43 (Design 105,864) Clothes 
Wringer for Washing Machine. 

L-44 (Design 105,865) Clothes 
Wringer for Washing Machine. 

L-45 (Design 105,896) 
ing Tool. 

L-46 (2,091,901) 


Stamp 
Refrigerator. 
(M) Business Machines 


M-1 (2,089,308) Record Ma- 
terial Testing Machine. 

M-2 (2,089,666) Step Movement 
Mechanism for Typewriters. 

M-3 (2,090,225) Pilfering De- 
terrent. 

M-4 (2,090,920) Device for Ad- 
justment of Members of Types in 


Machines Operating with Punched 
Cards. 


(N) Automotive Equipment 


N-1 (2,088,671) 


Semaphore. 
N-2 (2,088,683) 


Parking Regis- 


3. (2,088,945) Spark Plug 
+ (2,089,183) Signal Switch 
N-5 (2,089,357) Heated Wind- 
1 Wiper Blade. 
N-6 (2,089,364) Preventing 
Rackfiring in Internal Combustion 
Engines. 

N-7. (2,089,424) Head 
Construction. 

N-8 (2,089,512) 
Truck Refrigeration. 

N-9 (2,089,523) Lubricating Ap- 
paratus. 

N-10 (2,089,672) 
Road Vehicles. 

N-11 (2,089,850) 
Hood Light. 

J-12 (2,089,927) 
Headlight. 
1-13 (2,090,020) 


Lamp 


System for 


Lighting of 
Automobile 
Antidazzle 


Ignition Syn 
hronizer. 


N-14 (2.090,101) Switch for 
Signal Means Indicating Contem- 
plated Turns. 

N-15 (2,090,184) Circuit Closing 
Device for Flat Tire Indication. 


ELECTRICAL MANUFACTURING 


OXY GEN-FREE 


HIGH-CONDUCTIVITY 


OPPER 


IS SUPERIOR 
FOR ALL PURPOSES 


(Produced by a Patented Process) 
3 


Ask either 
your own fabricator or us 
for the reasons 


FINE WIRE 


UNITED STATES METALS REFINING COMPANY 


420 Lexington Avenue New York, N. Y. 


The New £75 


Series, 15 f 


ampere, tinrer 


RUGGED ¥ 
¥ ACCURATE V¥ 
OUR “ Lead ¥ DEPENDABLE ¢7 


NEW CATALOG 
IS READY NOW . 


Send for it if your present and future 
plans include timers. Design en- 
gineers, particularly, will find the va- 
riety of models illustrated and listed 
therein of interest and assistance. 


WALSER AUIOMATIC TIMER (9 


GRAYBAR BLDG., NEW YORK, N. Y. 


NO. 584 


eodWay 


OILERS 


75° of Motor Troubles 
End with Speedway Oilers 


Over-oiling and under-oiling cause most 
motor breakdowns—cause shorts, burn- 
outs and frozen bearings. SpeedWay 
Oilers keep oil at just the right level auto- 
matically, Save motors. Cut oiling time to 
a fraction. Pay for themselves in oil saved. 
Stop oil dripping, prevent accidents. 


Speedway Mfg. Co. WRITE FOR 
1828 S. 52d Ave. Cicero, Ill. Bal Yatiw¥ 
ERA ORI IT Re OEE ELLE LIOR EAS SEE IGALE NN 


OCTOBER, 1937 


Hoyt Electrical Meters have won industry's double-check by their 
rugged, accurate and dependable performance on instrument panels 
and production jigs. Builders of meters since 1904, Hoyt can offer 
manufacturers the benefit of long experience. Hoyt Meters are made 
in a wide variety of sizes, shapes and ranges. The convenient coupon 
below will bring you the Hoyt Industrial Meter Catalog. 


THE BURTON-ROGERS CO. 


SALES DIVISION OF THE HOYT ELECTRICAL INSTRUMENT WORKS 
755 BOYLSTON ST. BOSTON, MASS. 


Gentlemen: 
Kindly send the Hoyt Industrial Catalog. 


Name 
Street. . 
City. . 














——— 





—— 








CUSTOM-DESIGNED 


for Volume Sales! 


see 


Supplying the funnel holder and 


handle for this beautiful product of 










the Glass Coffee Brewer Corp. of 

Chicago, was no simple task. All 

the artistic grace of design had to be 
accomplished with a_ heat- 
resistant, wear proof material, 
permanently retaining a beauti- 
ful satin lustre. That Norton 
Laboratories successfully accom- 
plished this with Durez, is 
proven by the fact that this 
table product was also produced 
in double and triple unit sizes 
for restaurant use. 


NORTON 


LABORATORIES 
LOCKPORT NEW YORK 


AIR CONDITIONING 


and all ELECTRICAL and 
MECHANICAL Uses... 


In Rolls or Cut to Size 


GASKETS STRIPS SHEET FELT 
GASKOFELT WASHERS WICKS 
INSULATING PADS PACKAGING 
WESTFELTOPACK JUTE FELT 
HAIR FELT MOULDED PARTS 


Felt for absorbing Vibration is now used by many manu- 
facturers of motor-driven machines and appliances. 


Advise us the purpose you have in mind and 
we'll send samples for that specific use. 


WESTERN FELT WORKS 


4029-4117 Ogden Ave., Chicago, Ill. 


Largest Independent Felt Manufacturers 
Established 1899 


Branches: New York, Philadelphia, Boston, Cleveland, 
Detroit, Cincinnati, St. Louis, San Francisco, Los Angeles, 
Portland, Seattle 








LATEST ELECTRICAL PATENTS 





N-16 (2,090,314) Ignition Sys- 


N-17 (2,090,332) Flickering Sig- 
nal Light for Trucks, etc. 

N-18 (2,090,365) Motor Igni- 
tion. 

N-19 (2,090,366) Motor Igni- 
tion. 

N-20 (2,090,611) Motor Trouble 
Floodlight for Motor Compart- 
ments. 

N-21 (2,090,645) Transparent 
Distributor Cap. 

N-22 (2,090,823) Fuel System. 
N-23 (2,091,025) Speedometer. 
N-24 (2,091,086) Vehicle Sig- 


N-25 (2,091,154) For Instructing 
and Testing Automobile Driving. 
N-26 (2,091,174) Signal Device. 
N-27 (2,091,473) Electrical Con- 
nection. 

N-28 (2,091,490) Lamp Assem- 


N-29 (2,091,798) Coil Terminal. 
N-30 (2,091,843) Signal. 
N-31 (2,091,924) Ignition Tim- 


N-32  (Re-issue 20,460) For 
Shaping Articles. 
N-33 (Design 105,565) Spark 


N-34 (Design 105,639) Combined 
Automobile Fender and Head 
Lamp. 

N-35 (Design 105,773) Signal 
Lamp for Automotive Vehicles. 


(O) Railway 


O-1 (2,088,699) Centralized 
Traffic Control System for Rail- 
roads. 
O-2 (2,088,758) Controlling Ap- 
paratus for Highway Crossing 
Signals. 
O-3 (2,088,767) Automatic Train 
Control. 
O-4 (2,088,768) Automatic Train 
Control. 
O-5 (2,088,769) Automatic Train 
Control. 
0-6 (2,088,793) Centralized 
Traffic Control System for Rail- 
roads. 
O-7 (2,089,455) Railway Traffic 
Control. 
O-8 (2,089,819) Railway Traffic 
Control. 
O-9 (2,089,824) For Railway 
Train Communication Systems. 
O-10 (2,089,825) Track Shunt- 
ing Apparatus 
O-11 (2,089,835) For Detecting 
Passage of Railway Cars. 
O-12 (2,089,836) Railway Track 
Circuit. 
O-13 (2,089,837) Track Shunt- 
ing Apparatus. 

O-14 (2,089,839) Control for 
Highway Crossing Signals. 
O-15 (2,089,919) For Control of 
Highway Crossing Signals. 
O-16 (2,089,967) Detecting 
Flaws in Metallic Bodies. 
O-17 (2,089,997) Cable Reel 
Locomotive. 
O-18 (2,090,156) Ice Melter for 
Third Rails. 
0-19 (2,090,542) System of Il- 
lumination. 
0-20 (2,090,711) Railway Traf- 
fic Control. z 
O-21 (2,090,716) Remote Con- 
trol. 
O-22 (2,090,725) Distribution 
System. 
0-23 (2,090,912) Centralized 
Traffic Control System for Rail- 
roads. 
0-24 (2,090,916) Centralized 
Traffic Control System for Rail- 
roads. 
0-25 (2,090,917) Centralized 
Traffic Control] System for Rail- 
roads. 
O-26 (2,090,918) 
Housing for Coils. 
O-27 (2,091,104) Railway Sig- 
naling. 
O-28 (2,091,155) Control Switch 
for Railway Traffic Control. 
O-29 (2,091,359) Traffic Signal. 
0-30 (2,091,687) For Control of 
Highway Crossing Signals. 
O-31 (2,091,849) Heater. 
O-32 (2,091,932) Mine Trolley 
Wire Guard. 


Protective 


(P) Signaling Signs, Advertising 


P-1 (2,088,580) Compensator. 

P-2 (2,088,697) Traffic Control. 

P-3 (2,088,708) Fire Signal 
Alarm. 

P-4 (2,088,723) Timing Appar- 
atus. 

P-5 (2,088,773) Portable Illumi- 
nated Sign. 

P-6 (2,088,837) Highway Cross- 
ing Signal. 

P-7 (2,088,924) Signaling or In- 
dicating Means. 

P-8 (2,089,441) Telemetric Re- 
ceiver. 

P-9 (2,089,596) Illuminated 
Card Holder. 

P-10 (2,089,660) Traffic <Actu- 
ated Controller. 

P-11 (2,089,701) For Remote 
Indication. 

P-12 (2,089,804) Illuminated 
Sign. 

P-13 (2,089,988) Indicating Peak 
Conditions of Pressure Phenomena. 

P-14 (2,089,994) Flash-Back In- 
dicator for Mercury Rectifier 
Tubes. 

P-15 (2,090,086) Signaling De- 
vice. 

P-16 (2,090,292) Tyaffic Control. 

P-17 (2,090,574) Automatic 
Burglar and Fire Alarm. 

P-18 (2,090,619) Traffic Con 
trol. 

P-19 (2,090,655) Traffic Con- 
trol. 

P-20 (2,090,805) Bicycle Stop 
Signal. 

P-21 (2,090,926) Siren and Con- 
trolling Same. 

P-22 (2,090,989) Portable I1- 
luminated Sign. 

P-23 (2,091,044) Sound Pro 
ducer Horn. 

P-24 (2,091,301) Supervisory 
Control. 

P-25 (2,091,465) Fire Alarm and 
Prevention System. 

P-26 (2,091,653) Traffic Con- 
trol Signal. 

P-27 (2,091,846) Coin Detector. 

P-28 (Design 105,514) Chime 

P-29 (Design 105,796) Traffic 
Signal. 


(Q) Recording, Reproduction 


Q-1 (2,088,574) Change-Over 
Apparatus. 

Q-2 (2,089,287) Recording and 
Reproducing Mechanism. 

Q-3 (2,089,309) Sound Record- 
ing & Reproducing Machine. 

Q-4 (2,089,388) Motion Picture 
Projector. 

Q-5 (2,089,473) Sound Record- 
ing. 

QO-6 (2,089,484) Sound Record 
ing. 

Q-7 (2,089,792) Sound Repro- 
ducing. 

Q-8 (2,090,672) Sign Projec 
tion. 

Q-9 (2,090,753) Recording of 
Sound. 

Q-10 (2,090,825) Photographic 
Printing. 

Q-11 (2,090,957) Recording & 
Reproducing. 

Q-12 (2,091,060) Signaling 
Writer. 

Q-13 (2,091,688) Sound Repro- 
ducing. 

Q-14 (2,091,881) Automatic Dia- 
phragm. 

Q-15 (Re-issue 20,486) Automat- 
ic Regulation of Exposure of 
Photographic Pictures. 

Q-16 (Design 105,905) Projec- 
tor. 


(R) Processing, Plating, Welding 


R-1 (2,088,615) Electrodeposition 
of Chromium. 

R-2 (2,088,936) Electrode. 

R-3 (2,089,013) Welding Tool. 

R-4 (2,089,014) For Welding & 
Cutting. 

R-5 (2,089,015) Control System 
for Welding and Cutting Machines. 

R-6 (2,089,029) Control System 
for Welding. 

R-7 (2,089,101) Coatings for 
Welding Electrodes. 

R-8 (2,089,213) Welding. 


ELECTRICAL MANUFACTURING 





SOLDER e 


When Costs Skyrocket 
The Solution Lies in 
STA-WARM HEATERS 


Very efficient for soldering by immersion or dip- 
ping. Heats solder to just the right heat—no heat 
variation—no wastage—no fire hazard—no obnox- 
ious fumes. For babbitt, lead and similar materials 
also . . . 2 to 385 Ibs. sizes. 


Any materials from the simplest of glues 
to difficult waxes, highly corrosive 
chemicals, korogel, etc., can be heated 


WAX TANK HEATER 


A favorite of radio parts builders for impregnating 
operations. Usually built in 100 gel. capacity, 
rectangular shape. Capacity, shape end heat 
control can be modified to suit your needs. Heat- 


p S Sta-Warm Electric Soldering lrons have 
. . detachable copper tips in a patented, 
simplified socket . . . Twist lock plug connections 
. A long-life quality product. 


HEATER 
& POURER 


pro va accurately and economically 


in Sta- 
Warms are “‘tailor-made’’ to your 


arm Electric Heaters . . . Sta- 


heating specifications—and engi- 
neeredrightinto your production job 
—The typical Sta-Warms shown in- 
dicate only a few of the many heat- 
ers and solutions available to those 
having difficult, costly compound 
heating and production problems 
... If you want precise heat con- 
trol, greater efficiency and re- 
duced costs, put your problem 


ing is uniform on bottom and sides, under precise 


thermostatic control, 


types. 


fixed or variable selective 


COMPOUNDS - CHEMICALS, etc. 


For materials re- 
quiring stirring 
or agitation while 
heating, this tank 
offers 5 to 100 
gal. capacities; 
selective thermo- 
static control, 


EATING U"'- & | : 
omen tors up to Sta-Warm engineers today! 150° to 550°, 


heating throughout under 
precise thermostatic con- 


trol to suit your specifications . . 


starting switch . . . No cold spots, no &$ 


carbonization, no fire hezerd. 


Hand or foot operated—heated out- 
POURING let, no freezing . . . changeable needle 


valve seats to vary outlet flows—dual outlets if desired 


... Application by single drop or stream as desired. 


Design and Product Engineers :— 


We invite you to correspond with us 
on any problem involving Electrical 
Controls built into any kind of ma- 
chine, appliance or apparatus using 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
ment will help materialize your ideas 
from the stage of inception and 
blueprint... will apply to their prac- 
tical success the experience and fa- 
cilities of our 40-year specialization 
in designing and developing elec- 
trical controls. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 
HARTFORD, CONNECTICUT, U.S.A. 


OCTOBER, 1937 


. Booster . STA-WARM ELEC. Co. 


565 N. Chestnut Street, Ravenna, O. 


electric driven 
agitator blade — 
Other tanks avail- 
able in glass lined 
or porcelain types 
for corrosive 
chemicals, korogel 
end similar ma- 
terials. 


25 KVA—3 phase, 60 cycle, 
240 volt, 900 R.P.M. gener- 
ator with direct connected 
exciter. 


A. C. GENERATORS 


Contractors and dealers alike find Columbia A. C. 
Generators a profitable item to handle. Their modern 
design and quality construction insure dependable 
operation under all conditions. 

Columbia A. C. Generators are made in sizes of 1 to 100 
KVA,; single or three phase, and in a wide range of 
speeds. They are in use in many kinds of service. May 
we explain their many features and our liberal dealer 


plan to you? 
COLUMBIA ELECTRIC MFG. COMPANY 
4500 Hamilton Ave. Cleveland, Ohio 


A.C. GENERATORS 

















EVERY ENGINEER 


interested in designing control into his product 


SHOULD HAVE THIS BOOKLET! 


Away 






Te 
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Covers standard types 
of Bridgeport Bellows, 
physical characteristics, 
typical Bellows assem- 
blies, etc. 


Our Engineering De- 
partment will be glad 
to cooperate with you 
in strictest confidence 
in designing a metal 
bellows to meet your 
individual requirements 
for sure operation and 
economical manufac- 
ture. 


For booklet address 
your request to 
Dept. K. 


BRIDGEPORT THERMOSTAT co.me 


BRIDGEPORT, CONN. 
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INSULATION 





“Specification Varnish” 


can simplify product beeen: |, 


No longer need the design engineer be 
hampered by the characteristics of a standard 
insulating varnish. Today, the DOLPH Com- 
pany offers customer-built varnishes made to 
meet engineering specifications exactly. 


Whatever your requirements for an insulating 
varnish may be, DOLPH can produce a special 


grade to fill your needs. 


Mail the coupon 


below and learn how DOLPH'S Specification 
Varnishes can simplify the design and produc- 
tion of electrical equipment. 


John C. Dolph Company 


168 Emmett Street, Newark, New Jersey 


Please send us, 


without obligation, full details 


regarding DOLPH'S Specification Varnishes and 


their ability to cut production costs. 


COMPANY 
ADDRESS 
CITY 


STATE 








LATEST ELECTRICAL PATENTS 





R-9 (2,089,793) For Treatment 
and Purification of Liquid 

R-10 (2,090,418) Treating Ma 
terial for Separation 

R-11 (2,090,570) Rubber Treat- 
ing Apparatus. 

K-12 (2,090,639) Magnetic Sepa- 
R-13 (2,090,966) 
istry 

R-14 (2,091,129) Electrochemi 
cal Production of Peroxides 

R-15 (2,091,219) Safety Device 
for Machines. 

R-16 (2,091,386) Electroplating. 

R oe (2,091,719) Current Inter- 


Electrochem 


upte for Welding 
R 18 (2,091,871) Welding Alloys 
to a Base Metal. 


(S) Health and Hygiene 


S-1 (2,088,673) Permanent Wav- 
ing. 

S-2 (2,088,735) Forehead Lamp 
for Doctors. 

S-3 (2,088,870) Vacuum Mas- 
saging Device. 

S-4 (2,089,079) Shock and Ray- 
proof X-Ray Tube Unit. 

S-5 (2,089,358) Inverse Reducer 
Circuit. 
S-6 (2,089,723) High-Tension- 
Proof Rontgen-Tube. 
S-7 (2,090,371) 
Device. 

S-8 (2,090,582) X-Ray Tube. 

S-9 (2,090,636) X-Ray Tube. 

S-10 (2,090,722) X-Ray Tube. 

S-11 (2,090,923) Electrodic En- 
doscopic Instrument. 

S-12 (2,090,958) X-Ray Appar- 
atus Cable Construction 

S-13 (Design 105,507) Radio- 
graphic and Fluoroscopic Unit. 

S-14. (Design 105,508) Thera- 
peutic Lamp. 

S-15 (Design 105,825) Audi- 
phone Receiver Casing. 


Finger Drying 


(T) Toys, Amusement Devices 
T-1 (2,088,885) Toy. 


T-2 (2,091,883) Amusement Ap- 
paratus. 


(U) Switches, Fuses, Wiring 


evices 

U-1 (2,088,668) Fuse Carrier. 

U-2 (2,088,845) Wiring Device. 

U-3 (2,089,032) Switch. 

U-4 (2,089,050) Circuit Inter- 

upter. 

U-5 (2,089,051) Circuit Inter- 
rupter. 


U (2,089,172) Fuse Link. 

U - (2,089,665) Safety Device. 

U-8 (2,089,774) Multiple Cord. 

U-9 (2,089,844) Connector. 

U 1 (2,089,856) Connector. 

U (2,090,220) Fuse of the 
Peretti Type. 

U-12 (2,090,239) 
Outlet Channel. 

U-13 (2,090,302) 
Dummy Fuse Plug. 

U-14 (2,090,347) Switch Mech- 
anism 

U-15 (2,090,380) Coupling and 
Connecter for Conduits and Out 
let Boxes. 
ee: (2,090,470) Receptacle 
(2,090,501) Weatherproof 


Conduit and 


Magnetic 


18 (2,090,505) Rotary Switch. 
19 (2,090,544) Contact Mak- 
ing Device. 


U 

U 
cee. 

U 

U 


U-20 (2,090,609) Fuse. 

U-21 (2,090,754) Circuit Inter- 
rupter. 

U-22 (2,090,761) Plug and Jack 

U-23 (2,090,764) Switch. 

U-24 (2,090,860) Plug and Cord 
Retainer. 

U-25 (2,090,940) Lighting Sys- 
tem Lamp-Holder and Wire Way. 

U-26 (2,091,135) Reclosing 
Switch. 

U (2,091,148) Safety Switch. 

U-28 (2,091,205) Fuse Box. 

U-29 (2,091,423) Circuit Inter- 
rupter. 

U-30 (2,091,424) Fuse. 

U-31 (2,091,430) Protective Sys- 
tem. 

U-32 (2,091,452) Fuse Cut-Out. 

U-33 (2,091,453) Fuse. 

U-34 (2,091,470) 
Mechanism. 

U-35 (2,091,471) 
Mechanism. 

U-36 (2,091,472) Control 

U-37 (2,091,597) Electrical Ap- 
paratus, 

U-38 (2,091,773) Socket. 

U-39 (2,091,803) Mercury 
Switch. 

U-40 (2,091,941) Circewit 
Breaker. 

U-41 (2,091,431) Fuse. 


Switching 


Switching 


(V) Musical Instruments 


V-1 (2,089,171) Stringed Musi- 
cal Instrument. 

V-2 (2,089,204) Organ. 

V-3 (2,089,332) Electromagnetic 
Device with Auxiliary Conductor. 

V-4 (2,089,968) Musical Instru- 
ment. 


(W) Telephony 


W-1 (2,088,688) Telephone Dial- 
ing Device. 

W-2 (2,088,702) 
Measuring. 

W-3 = (2,088,960) 
Sound Pick-Up. 

W-4 (2,089,165) 
Switch. 

W-5 (2,089,338) Telephone. 

W-6 (2,089,386) Support for 
Hand Telephones. 

W-7 (2,089,438) Telephone. 

W-8 (2,089,637) Signal Receiv- 
ing. 

W-9 (2,089,768) Telephone Call. 

W-10 (2,089,785) Transmitter. 

W-11 (2,089,921) Dial Tele- 
phone 

W-12 (2,090,025) Sound Repro- 
ducing Device. 

W-13 (2,090,171) Telephone. 

W-14 (2,090,172) Telephone 

W-15 (2,090,205) Remote Con- 
trol. 

W-16 (2,090,383) Coin Selector 
for Pay Telephones. 

W-17 = (2,090,820) Modulating 
High-Frequency Transmitters. 

W-18 (2,091,011) Sound Repro- 
ducer. 

W-19 (2,091,115) 
Telephone Circuit. 

W-20 (2,091,116) 
Telephone. 

W-21 (2,091,127) Telephone. 

W-22 (2,091,132) Telephone. 

W-23 (2,091,258) Amplifier. 

W-24 (2,091,541) Telephone. 

W-25 (2,091,51) Signaling. 

W-26 (Design 105,513) Commu- 
nications Unit Cabinet. 

W-27 (Design 105,608) Tele- 
phone Hand-Set-Mounting. 


Transmission 
Photoelectric 


Two-Part 


Substation 


Automatic 


Corporate Patentees 


A 


Air Conditioners, Inc., K-1. 
AirWay Electric Appliance Corp., 
L-6. 


Aktiengesellschaft, ie 
W-17. 

Allen-Bradley Co., D-10, D-25 
D-26. 

Allgemeine Elektricitatz Gesell- 
schaft, G-14, H-16. 


Lorenz, 


’ 


ELECTRICAL MANUFACTURING 





ELECTRICAL AND REFRACTORY 


CERAMIC INSULATORS 


Extruded and Pressed Shapes 
Bushings Beads Tubing Spacers Washers 
Hooks Rods Specials 
VARIETY OF BODIES 


Low loss. High thermal shock. Engineered to meet your conditions. 
end your inquiries and blue prints for quotations. Samples furnished. 


STUPAKOFF LABORATORIES, INC. 


6619 HAMILTON AVENUE PITTSBURGH, PA. 


Tubular lamps 110, 1614, 

7, T8, also miniature and 
auto bulbs from 3 to 230 
volts. Unusual lamps 
made to specifications. 


Write for quotations 


EASTERN LAMP COMPANY 


782 SO. 18th STREET, NEWARK, NEW JERSEY 





ewe 3 Any Size . . Style 
| SST Type or Quantity 


i Send us your requirements and we 
1 will prepare detailed specifications 
Mm of the right coil for your purpose. 


f Seat cao you PUL 
nets, Niahnes, eclensidly for 25 A haere sateen we 
i years. Our products are precision || [/| WRITE FOR BULLETIN MS _ — 


made and will make your equip- 























ment work better. 


DEAN W. DAVIS & CO., Inc. 


ma Sati Made Coils for eae 7 ar taea ed Purpose 
547 W. FULTON ST. CHICAGO, ILL. 


OCTOBER, 1937 

















ENGINEERED FOR YOUR PRODUCT 
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HEDMAN 
Check Protectors 


Doe Mamutacturing 


Company 
Pay ANYWHERE U s 2 Dec, 80.1973 = 
> JE Sum or Stara 18 No, 1272 
TOTHE ORDER op OBST 


z 


linsky 


THE AMERICAN BANKS 


ANY WhHtne 


Are Powered by 


BODINE MOTOR 


Motors that drive business appliances must 
be reliable under conditions of frequent 
starting. They must also be very compact. The 
Hedman Mfg. Co. have found both of these 
features in the Bodine universal series motor. 
They have standardized on these Bodine 
speed reducer motors for their line of check 
protectors and mechanical check signers. 


Bodine motors are built to the highest 
standards. They are reliable, compact, 
smooth-running, and attractive in appear- 
ance. In addition, Bodine engineers have 
specialized in the adaption of these motors 
and the development of special motors to 
fit the exact requirements of each machine. 
Let them help with your drive problems. 


Write Bodine Electric Co., 2256 W. Ohio 
St., Chicago, IIl. 


BODINE 


FRACTIONAL H. P. 


MOTORS 











LATEST ELECTRICAL PATENTS 


Allis-Chalmers Mfg. Co., E-41. 

Allmanna Svenska Elektriska 
Aktiebolaget, E-46 

American Electric Fusion Corp., 
> 9 
KA-<s. 

American Machine & Metals, Inc., 
S-1. 

American Sterilizer Co., E-10. 

American Tel. & Tel. Co., E-9, 
W-2. 

American Transformer Co., D-11. 

Anderson Co., D-2, F-7. 

Anderson Mfg. Co., Albert & J. 
M., U-10. 

Arcturus Development Co., G-10. 

Arlington Mills, I-1. 

Associated Electric Labs., Inc., 
D-35, O-27, W-20, W-22, W-27. 

Associated Press, E-31. 

Associated Telephone & Telegraph 
Co., W-21. 

Automatic Instrument Co., S-14 

Automatic Telephone & Electric 
Co., Ltd., E-72, P-4, P-26. 

Automatic Tire Pressure Indica 
tor Co., N-15 

Autophon Aktiengesellschaft, E-65. 


B 


Belknap Mfg. Co., P-25. 

Bell Telephone Labs., Inc., B 
D-9, D-34, D-37, E-11, E- 
E-13, E-19, E-26, E-70, F 
G-4, H-3, I-7, W-5, W-6, V 
W-11, W-24, W-25. 

Bendix Aviation Corp., A-8, A-9. 

Senjamin Electric Mfg. Co., J-3. 

Braunschweiger Huttenwerk G.m. 
b.H., R-18. 

Briggs Mfg. Co., N-28. 

Bristol Co., E-1. 

Budd Mfg. Co., Edward G., O-19, 

Builders Iron Foundry, P-8. 

Bull Co., EE. D. P21. 

Bull Electric Products Co., 






D 
Diamond Powe Specialty Corp., 
E-1, E-7 
Dictograp! Pr cts. ¢ Inc 
Duncan Electric Mfg. Co., F-1( 


A. Laboratories, Inc., D-6. 
astman Kodak Co., Q-16. 
asy Washing Machine Corp., 
L-42, L-43, L-44. 
Eaton-Detroit Metal Co., R-16. 
Eclipse Aviation Corp., A-4, A-5. 
Edison, Thomas A., Inc., N-18, 
N-19. 
Edison General Electric Appliance 
Co., K-16. 
Electric Household Utilities Corp., 
L-1 





Electric Machinery Mfg. Co., E-30. 

Electric Motor Corp., I-9 

Electric V im Cleaner Co., L-22. 

Electrolux Corp., L-27. 

Electro String Instrument Corp., 
\-] 


Enginee rit gk Research Ci rp., P 2» 


P-16, P-18, P-19. 


Fabrikelektr. Apparate Fr. Sauter 
A. G.,_ E-63. 

Farber, S. W., Inc., L-19. 

Farnsworth Television, Inc., G-23, 
H-22, J-5. 

Federal Telegraph Co., E-21, E-22, 

Feedrail Corp., U-28. 

Ferranti Elec., Inc., D-24. 

Flannery Bolt Co., F-21. 


Foxboro Co., E-8U 


G 


GS. B. G. Corp., 3-16, 
General Cable Corp., B-15. 





General Electric Co., A-3, B-3, B-4, 
B-10, B-16, B-17, D-5, D-13, 
D-14, D-15, D-16, D-17, D-18, 
D-19, D-31, D-44, E-6, E-35, 
E-40, E-55, E-56, E-57, E-59, 
E-77, E-78, F-5, F-13, F-15, 
F-23, G-3, G-8, G-9, G-12, G-27, 
I-4, J-4, J-22, J-25, J-2 J-27, 
1-28, J-29, K-6, K-12, 0-31, U-4, 


U-5, U-38. 
General Electric Co., E-62. 
General Electric X-Ray Corp., 
S-5, S-8. 
General Motors Corp., D-27, D-41 
L-13, L-14, L-15, R-3, R-8. 
General Railway Signal Co., I-12, 
O-1, 0-6, 0-23, 0-24, 0-25, 0-26, 
O-28, P-6. 
Globe Union, Inc., D-42. 
G. M. Laboratories, Inc., D-39. 
Goodman Mfg. Co., O-17. 
Gould & Eberhardt, E-54. 
Gump Co., B. F., R-12 
Guth Co., Edwin F., J-34. 


H 


Heintz & Kaufman, Ltd., G-24. 

Henley’s Telegraph Works Co., 
W. T., U-11. 

Hillside Cable Co., B-19. 

Holophane Co., J-13. 

Hupp Motor Car Corp., N-7. 

Hygrade Sylvania Corp. 


G-17, 
J-20. 


’ 


Inertia Devices, Inc., J-2. 

Ingersoll Milling Machine Co. 
E-39. 

International Business Machines 
Corp., M-1, Q-3 

International Motor Co.,_ E-2: 
E-24, 

International 
Corp., D-33. 

International 
Corp., E-64. 

I-T-E Circuit Breaker Co., U-21. 

K 

Kearney, James R., Corp., U-6. 

Kelley-Koett Mfg. Co., S-13. 

Kingston Products Corp., N-27, 
U-34, U-35, U-36. 

Knapp-Monarch Co., L-10 

Knorr-Bremse Aktiengesellschaft 
Lichtenberg, E-36. 


‘ 


Lake Mfg. Co., W-26. 
Lerner Machine Co., E-45. 
Lewis Engineering Co., U-18. 


M 


Machines Parts Corp., N-29. 
Machinerieen-en Apparaten  Fab- 
rieken ‘“Meaf,’’ E-14, G-16. 
Mallory & Co., P. R., D-40. 
Mathieson Alkali Works, Inc., 


Standard Electric 


Television Radio 


R-14. 
Matthews Corp., W. N., D-43, 
U-26. 
Mead Research Engineering Co., 
R-13, 


Metropolitan Device Corp., U-1. 
Minneapolis - Honeywell Regulator 
Co., E-17, K-9 


N 


Naamlooze Vennootschap ‘‘Kama- 
tec,” M-4. 

National Battery Co., C-3. 

National Television Corp., H-6. 

National Traffic Signal Co., P-10. 

New Brunswick Electric Supply 
es J-9. 

North Electric Mfg. Co., E-15, 
P-24, 

Nutone Chimes, Inc., P-28. 


O 


Otis Elevator Co., I-6. 


ELECTRICAL MANUFACTURING 






























NEW e«*e @ 
Multiple Contact 
HIGHLY INSULATED 


Low Contact Resistance 






Rotary Instrument 
Switches 


High grade. Inexpensive. 
Ideally suited for use in in- 
strument circuits for the selec- 
tion of ranges, tapping resist- 
ances, transformers, labora- 
tory test equipment and many 
other applications. 


Write for Bulletin 530-BE for details and prices. 


SHALLCROSS MFG. CO., Collingdale, Pa. 

















=> 


NO CORROSION or (— 


Injury to Insulation 


a 
Use Rubyfluid and protect your 
. Cort | 

ah 


most delicate soldering jobs. Easy 
and economical to use, Rubyfluid 
assures a more permanent and neater 
result. With no danger of fumes, 
odor, corrosion, or injury to insula- 
tion. Write for price list. Also 
information about our new Stain- 
less Flux. 


Ruby Chemical Co. 


60 McDowell St. 


Columbus, Ohio 


ed 


OCTOBER, 1937 


Many manufacturers come to LINCOLN e 


Fibre because of the personalized service TUBES | 
that is rendered on every order—whether “# | 
it be for one dozen or a million parts. WASHERS | 
Not only does LINCOLN pay particular ae | 


attention to orders calling for intricate designs 
and close tolerance 
mighty quick on deliveries as promised. 
not send for samples? 


SHEETS 
* 


GASKETS 
limits but LINCOLN is e 
Why SPECIAL 
SHAPES 


SEND FOR | 


“The MAINSPRING”’ 
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for superior quality 


INSULATED WIRE 


@ The importance of good insulated 
wire in electrical manufacture cannot 
be overrated. It's one of the decisive 
factors in the upward trend of sales 
charts and business indexes, today. 
Well aware of this, designers and 
engineers everywhere are specifying 
Holyoke, the insulated wire that 
always ‘comes through’. 


If you are one that refuses to gamble 
with potential sales and profits, write 
Holyoke Wire on your memo pad, 
and underscore it! You'll know your 
product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
* e 
Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes Wires 
Be 
Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 


Samples and quotations upon request 


HOLYOKE 


WIRE & CABLE CORP. 


710 MAIN STREET 
HOLYOKE, MASS. 








| 
| 


| 
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LATEST ELECTRICAL PATENTS 





Pp 


Palmer House Co., L-12 

Paragon Vaporizer Corp., N-22. 

Penn Electric Switch Co., D-36, 
D-46. 

Permutit Co., L-18. 

Philadelphia Storage Battery Co 
H-14. 

Philips’ Gloeilampenfabrieken, N 
V., D-38, J-23, S-10. 

Picker X-Ray Corp., Waite Mfg. 
Div., Inc., S-12. 

Pioneer Instrument Co., E-44. 

Pittsburgh Equitable Meter Co 
P-11. 

Potdevin Machine Co., E-53 

Printel Communication Systems, 
Inc., M 2 


Puritan Ice Co., F-8. 


’ 


R 


Radio Corp. of Amer., E-29, E-32, 
K-38, k-74, G-2, G-21, H-1l, 
H-13, H-19, H-20, P-14, W-10, 
W-23 

Radiologie Aktiengesellschaft, S-6. 

Radio Patents Corp., b-2. 

Railway & Industrial Engineering 
oe F-17. 

Rattan Mfg. Co., The, B-20 

kaymond bag Co., E-76. 

Raytheon Mfg. Co., G-11 


Raytheon Production Corp., G-13, 
G-28. 

Reconstruction Finance Corp., 
W-18. 

Reotinag Research Corp., F-1 

Reynolas Metals Co., P-12 


Richardson Co., C-1 


S 


Sangamo Co., F-9. 

Schoenberger, W. J., Co., 

Schweitzer & Conrad, Inc., U-29, 
U-30, U-31, U-32, U-33, U-41. 

Scovill Mfg. Co., J-36. 

Sears, Roebuck & Co., L-33, L-34, 
L-35. 

Service Devices, Inc., P-22. 

Siemens Bros. & Co., W-15 


Siemens Electric Lamps & Sup- 
plies, Ltd., J-8 

Siemens & Halske Aktiengesell- 
schaft, K-15, W-13, W-14. 


Siemens-Schuckertwerke 
sellschaft, A-2. 

Silex Co., L-8. 

Societe Anonyme des Manufactures 
des Glaces & Produits Chimiques 
de Saint-Gobain, K-5. 

Societe Anonyme pour l’Etude & 
l’Exploitation des Procedes 
Georges Claude, R-7. 

Southers States Equipment Co., 
U-20. 

Sperry Gyroscope Co., E-7, E-8 

Sprague Specialties Co., D-29, 
D-45, 

Standard Electric Time Co., I-3. 

Standard Oil Development Cx 
F-14, 


Aktienge- 


Stearns Magnetic Mfg. Co., I-5. 

Stewart-Warner Corp., N-9. 

Stock Quotation Telegraph Co., 
E-50. 

Submarine Signal Co., F-2, F-3, 
P-1. 


T 


Teiber Battery Clamp Corp., C-2. 
Telefunken Gesellschaft fur Draht- 
lose Telegraphie M. B. H., D-3, 
E-16, E-20, E-33, E-37, G-1, 
G-15, G-22, H-8, H-10. 
Telephon-Apparat-Fabril E. 
tusch & Co., W-19. 
Teleregister Corp., E-15. 
Teletype Corp., E-79. 
Thomson Mfg. Co., S. H., J-35. 
Tobis, Tonbild-Syndikat AG, Q-9. 
Transparent Distributor Cap & Mo- 
tor Parts Co., N-21. 


Zwie- 


U 


Union Carbide & Carbon Research 
Labs., Inc., R-4, R-5, R-6. 

Union Switch & Signal Co., C-6, 
D-20, D-21, E-48, 0-2, 0-3, 0-4, 
0-5, 0-7, 0-8, 0-9, 0-10, O-11, 
O-12, O-13, O-14, QO-15, QO-20, 
O-21, O-30. 

United Acoustigraph Corp., Q-11. 

United-Carr Fastener Corp., W-4. 


V 


Viking Products Corp., L-25. 


Ww 


Warren Telechron Co., L-28, L-31, 
L-32, L-36. 

Warren Webster & Co., E-47. 

Watertown Manufacturing Co., 
U-17. 

Western Electric Co., B-18. 

Western Railroad Supply Co., 
QO-29. 

Western 
E-52. 

Westinghouse Air Brake Co., E-67, 
E-68, P-23. 

Westinghouse Electric & Mfg. Co., 
B-14, H-18, I-14, S-4. 

Whitaker-Upp Co., N-8. 

Wicks Pipe Organ Co., V-3. 

Wico Electric Co., N-31. 

Willys - Overland Motors, Inc., 
N-34. 

Wired Radio, Inc., H-4. 

Wyoming Southern Oil Co., I-10. 


Union Telegraph Co., 


Z 


Zeiss Ikon Aktiengesellschaft, Ger- 
many, G-18. 

Zimmerer Mfg. Co., 
J-12. 


Inc., Karl A., 


Janette Blower Wheels 


FOR EVERY PURPOSE £4 r= 


Janette Manufacturing Company 
556-558 West Monroe Street Chicago, Ill. U.S A 


NEW YORK- PHILADELPHIA - PITTSBURGH - MILWAUKEE - LOS 
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BETTER HOUSINGS Jy WATERBURY PLASTICS 


When you have an instrument that requires a housing, 
why not consider the possibility of using one made of 
molded plastics. Plastics offer you and guarantee you a 
housing that has a permanent finish, high lustre, insulation 
qualities as desired, and high heat resistance if necessary. 
In addition you can get a better product at a possibly 
lower figure. Therefore, when you consider new items 
come to Waterbury and let us show you the way to better 
products. There are offices located in key cities who will 


be more than glad to help you at all times. 


MOLDED PLASTICS DIVISION 


THE WATERBURY BUTTON COMPANY 


EST. 1812 


WASHINGTON AVENUE 
NEW YORK CITY « BOSTON « PHILADELPHIA 


WATERBURY, CONN. 


« ROCHESTER ¢ DETROIT * CHICAGO «+ TORONTO 





Pe ed, 
HEATER 


Late 


For dependable heating of liquids 
electrically this new unit is meeting 
with great success. No burnouts under 
average service conditions. This unit 
has a large heating surface and oper- 
ates at a low temperature gradient. 
Long life, minimum of scale or coke 
formation, and maximum efficiency is 
assured. Low in Price. Easy to in- 
stall. STANDARD knock-out term- 
inal box facilitates wiring connections. 
Send for application data. 















Check your RPM and 
FPM_ by installing 
Standco Stationary 
Tachometers. Write 
for bulletin 710. 


Herman H. Sticht & Co. 
Dept. EM, 27 Park Place, New York, N. Y. 
Send me bulletin No. 710 on your Standco Stationary 
Tachometers. 
ame 


Address 


OCTOBER, 1937 





WHEN YOU NEED A 









a DUNCO timer designed to meet 
your specific needs will add greatly 
to the performance, dependability 
and saleability of your product. 


What are your requirements or 
timing problems? 


STRUTHERS DUNN, INC. 


138 N. Juniper Street 
Philadelphia, Pa. 


ALSO CAPACITOR, 
INERTIA AND 
a ELECTRONIC 


AIR DASH POT Ata 


DLO (Xe wea 
Hecurate TIMER ¥ 














DUNCO 


[ts Porcelain ath antares 


titi: 
fi lexible eh She Superior 
x BARE WIRE 


== SUE 


Send for free Sample Card 
STRUTHERS DUNN, 
134 N. Juniper St. 


Philadelphia, Pa. 


PERMITS BENDING 


i. aeaee ExPasi 4 
D 





For further information concerning products 


listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 220, 221, 222 





ONTO) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS —SHAPES 

The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
23 No. Ashland Ave., CHICAGO, ILL. 





Coils the Superior Insulator, in your prod- 
Tube sockets uct. Non-warping, acid proof—low 
temperature coefficient — non-hy- 
groscopic 
ELECTRONIC MECHANICS INC. 
Mycalex Fabricators 
201 East 12th St. New York, N. Y. 


e \eaie @ Let us figure on using Mycalex, 








REFER TO 


MOTOR SPECIFICATIONS 
PAGE 112 










STAR INSULATING BEADS 
BALL & SOCKET TYPE 
@) Write for Samples & Prices all 
of LAVOLAIN 


NINE STOCK SIZES 
STAR PORCELAIN CO., Trenton, N. J. 





WHEN WRITING .... 


to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 


Isolantite Ine, 


Sales Office - 233 Broadway, New York, NLY. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 
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Inc. 














ae wate Aluminum 


Aluminum €« America, 2179 Gulf Bldg., . Pitts 
burgl Pa 

ALLOYS, Magnesium 

Dow Chemical Cx Dowmetal Division, Midland, Mich. 
Dowmet 

ALLOYS, Permanent Magnet. See Mag- 
nets. 

ALLOYS, Resistance 

Driver ¢ Wilbur B Newark, N. J. 

Driver-Harris Co Harrison, N. J. 

Hoskins Mfg. Co Detroit, Mich 

Jelliff? Mfg. Corp ( oO Southport, Conn. 

ALUMINUM 

Aluminum ¢ f America, 2179 Gulf Bldg Pitts- 
burgh, Pa 

AMMETERS. See Instruments. 

ANODES 

ju Pont de Nemours & Co., Inc E. I Grasselli 
Chemicals Dept Wilmington, Del “‘Cadalyte,”’ 
Zin-« é 

Seymour Mfg. C« 19 Franklin, Seymour, Conn. 

ARMORED CABLE Strip 

Acme Steel Cc 2846 Archer Ave., Chicago, Ill 

Roebling’s Sons ¢ John A., Trenton, N. J. 

ATTENUATORS. See Resistors, Radio 
Control. 


BARRELS, Electroplating 
du Pont de Nemours & Co CT ae Ae 
Chemicals Dept., Wilmington, Del. 


Grasselli 


BEADS, Insulating 

Dunn, In Struthers, 134 N. Juniper, Philadelphia, 
Pa Fish Spine.’’ 

Isolantite, Inc 233 Broadway, New York, N. Y 

Star Porcelain Cc Trenton, N. J “*Lavolain.’’ 


BEARINGS, Ball and Roller 


Bearings ¢ of America, 519 Harrisburg Ave., Lan 
caster, Pa 

Fafnir Bearing C New Britain, Conn. 

Hoover Ball & Bearing Co Ann Arbor, Mich 





New Departure Division, General Motors Corp., Bris 
tol, Co 

Norma- Hoffmanr Bearings Corp., Stamford, Conn. 
GreaSeal 

S. K. F. Industries, In Front & Erie Ave., Phila- 
delphia, Pa 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite: Bearings and 


Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 





Bunting Brass & Bronze C« Toledo, O 

Johnson B ze CO 570 S. Mill, New Castle, Pa. 

Phosphor B Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bunt Brass & Bronze Co., Toledo, O. 

Rar tall Graphite Products Corp., Dept. 915, 
Lake, Chicag rl. 


609 W. 


ste abt & BUSHINGS, Non-Metallic 









nenta jiamond Fibre Cc Newark, Del 

x itional V zed Fibre Ce Wilming — Del. 

Nolu Oille I ings Co., 12 E. Johnse German 
town, P Pa 

Richar n ¢ Park (Chicago), Ill. ‘‘Insu 
rok.”” 

Ww rt I n ( Washington Ave Waterbury, 
Conn 

Wilmir Fi Ss ialty ¢ Wilmington, Del. 


BELTS, Fan, (V-Belts, Cog Belts) 


Dayton Rubber Mfg. Co., Dayton, O 


BELTS, Steel Conveying 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 
BERYLLIUM COPPER. See Copper, 


Beryllium. 


BLADES, Fan 


Torrington Mfg , Torrington, Conn. 


ee Armature 


Dresser Co., 1008 Park Ave., Syca- 
ore, Ill. 
mot. TS, NUTS AND SCREWS 
Blake & . Cr Waterville, Conn 
Hassall tn ‘ John, 100 Oakland, Brooklyn, N. Y. 


Pawtucket Screw Ci 141 Hughes Ave., Pawtucket, 


n & Son, Inc., Jos. T., Chicago, Ill. 

BOXES AND CARTONS 

G rd Container Corp., Dept. 401, St. Louis, Mo. 
Hin de & Dauch Pape r Co., 325 Decatur, Sandusky, O 


BRASS, eae AND COPPER 
Ryer «& T., Chicago, Tl 
s Mf ( 65 sit WwW euiiare. Conn, 









Waterbury Rolling Mills Inc., 660 Watertown Ave., 
Waterbury, Conn 
Western Cartridge Co., Dept. 10, E. Alton, Il. 


BRONZE BARS, Solid & Cored 
Bunting Brass & Bronze Co., Toledo, O 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRUSH SEATERS. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 223 N 
Chicago, Ill 

General Electric Cc Schenectady, N. Y. 

National Carbon Co Inc., Carbon Sales Div., 


See Seaters. 


Ashland Ave., 


Cleve- 


land, O. ‘‘Pyramid.’ 

Ohio Carbon Ce 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

BUSHINGS, Bronze. See Bearings and 
Bushings, Bronze. 

BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. & Fibre. See Bear- 


ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. 
& Bushings, Non-Metallic; 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
ae = Super Service. 

General Elec. Ce Schenectady, N.Y. 
Versatol ro 

Roebling’s Sons Co., 


CABLE, Microphone, Speaker & Battery 


Boston Insulated Wire & Cable Co., Dorchester, Mass, 


See Bearings 
Ceramics. 


“‘Glyptal’”’ 


John A., Trenton, N. J. 


Gavitt Mfg. Co., Inc Dept. K, Brookfield, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

CABLE, Motor Lead, Asbestos Insulated 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Rockbestos Products Corp., 720 Nicoll, New Haven, 
Conn. 

CADMIUM PLATING 

du Pont de Nemours & Co Inc E. I., Grasselli 


Chemicals Wilmington Del. 


CAMBRIC & CANVAS, Varnished. 


Dept., “‘Cadalyte.’’ 


See 


Cloth, Insulating. 

CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 

CAPACITORS. See Condensers. 


CASTINGS, Aluminum 


Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 

CASTINGS, Magnesium Alloy 

Dow Chemical Co., Dowmetal Division, Midland, Mich, 


‘“*‘Dowmetal.’’ 


CASTINGS, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa, 


CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 

Sauereisen Cements Co., 23 Freeport Rd., Pittsburgh, 
Pa. 


CEMENT, Liquid Porcelain 


Sauereisen Cements Co., 23 Freeport Rd., 


1008 Park Ave., 


Syca 


Pittsburgh, 


Pa. 

CERAMICS. Bushings, Washers, Special 
Shapes. 

Electronic Mechanics, Inc 201 E, 12th, New York 
mB 

Isolantite, Inc., 233 Broadway, New York, N. Y. 


Sauereisen Cements Co., 23 Freeport Rd., Pittsburgh, 
Pa, 

Stupakoff Laboratories, Inc., 6619 Hamilton, Ave., 
Pittsburgh, Pa. 


CHAIN, Socket 


Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
General Electric Co., Schenectady, N. Y 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. ‘De-ion 


ELECTRICAL MANUFACTURING 


































“BENDS!” 


Note the many complex bends in these textile 
wires. Not only did this job require care and 
experience in setting up, but also constant 
inspection during the run. For, uniform out- 
put, on all classes of work, is Point One in 
‘*Peck Service.’’ If you would like your work 
done where every job is an important job, 


SEND FOR THE PECK CATALOG 


of springs and screw machine parts—a catalog so 
different, and so interesting to engineers and design- 
ers, that it is really a textbook. Free on request 
no strings! 


PECK SPRINGS AND 
SCREW MACHINE PARTS 


: tog Unless a slot insulating paper has plenty of stretch, it 
The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


will tear when the motor coils are pounded into place, 
causing grounds. Manning papers, because of their | 
closely knit fibres, have both the stretch and tough- 

ness to resist this pounding. Hence, they give positive 

coil protection. Then too, Manning papers are chem- 
ically pure and will withstand high temperatures 
without becoming brittle. A spe- 
cial mechanical finishing process OTHER 

insures high dielectric strength. MANNING 


DISTRIBUTORS | 


Pittsburgh ! 





MANNING 300 


Highest quality non-chemical, all-rag 
poper. Extremely tough. Superior heat 
aging qualities. All sheets are given an 
over-all dielectric test at 300 volts per mil. 


























MANNING B 


Highest quality non-chemical, 50% rag 
paper. Made by the same process as 
Manning 300. Unusually tough. Good 
heat aging qualities. A high density 
poper of superior quality at a lower price. 





















































Earl B. Beach Co. 
Oliver Bidg. 


St. Lovis 
Insulation, Inc. 
2127 Pine St. 


los Angeles 
C. D. LaMoree 
1325 San Julian St. 


San Francisco 
C. D. LaMoree 
1889 Mission St. 


Seattle 
C. D. LaMoree 
305 First Ave., So. 


Philadelphia 
Staub-Towle Co. 


18 W. Chelton Ave. 


Boston 
Ingalls-Cronin Co. 
10 High St 




















= ie 


OCTOBER, 1937 


00 _ 7 4 e National! Distributors 
Be: im INSULATION MANUFACTURERS CORP. 








G | 


© 





it THE’ 565 West Washington Blvd 1105 leader Building 
eho Bs POR Rn gah ay game ‘ Oh liaok- le Mot Cleveland, Ohio 
° te che one te BRIDGEPORT, COD ’ DETROIT © MILWAUKEE * MINNEAPOLIS © PEORIA 


























































COILS 


Universal — Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. |. 








ENA 






Power Factor Correctors. 
Capacitor Motor Types. 


Radio and Electrical Types in 
all designs. 


.0001 Mfd. to 500 KVA up 
to 6600 V. AC—25000 V. 
DC. 


JOHN E. FAST & CO. 
EPI OMA) ONAN AK OAS 








Magnetic Valves 


to control electrically 
the flow of 


|} STEAM—WATER— OIL 
AIR—GAS—Ete. 


Write for bulletins 
MAGNATROL VALVE 


CORPORATION 
56 Beekman St., New York 











PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 











THE 5 PRIZE-WINNING PAPERS 


IN THE THIRD ANNUAL 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 
BEGIN ON PAGE 55 





R FLEXIBLE eh 
Ajeveriastineg 


Type I-A saves power, space; is durable, 
silent, and costs little. Other types. 
Write: 







PaTeNTeo 5020 West Lake St. Chicago, lll. 


A&A COILS 


MAGNET | Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


LOVEJOY FLEXIBLE COUPLING CO. 







+ tal AND MOUNTINGS, Fuse 


E ( Bellwood, Ill. 
xitte fi Laboratories, 4252 Lincoln Ave., Chicago, Ill. 
Pattor MacGuyet Co., 17 Virginia Ave Providence, 
x. I 
Sherman Mfg. ¢ a. 3 Sattle Creek, Mich 


Waterbury Button C¢ Washingtor Ave Waterbury, 


CLOTH, Insulating 


Acme Wire ¢ New Haven, Conn f : 
Brand & ¢ Wh 268 Fourth Ave., New York, N. Y. 
General leet Cx Section Q-8910, Appliance and 


ndise Dept Bridgeport, Conn 
Manufacturers Corp 565 W. Washington 





Insulatior 

Blvd., Chicago, Il. 

Irvington Varnish & Insulator Cc Irvington, N. J 
Irv-O-Slot 

Mica Insulator ¢ 200 Varick, New York, N. Y. 





recttnati ise El & Mfg. Co., 7-N, E. Pittsburgh, 


COIL (Coils) 


Armature and Field See Coils 
Driers and Impregnators See Ovens, Industrial 
Electromagnet See Coils 
Impregnators Vacuum See Ovens, Industrial. 
Inductior See Coils. 
I Frequency See Coils Radio Frequency 
I ! See Units and Elements 
ss er See (ols 
Winder See Winding Machines, Coil 
COILS 
Acme Wire ¢ New Haven, Conn 


American Automatic Electric Sales C¢ 1019 W. Van 
Buren, Chicago, I 


American Enameled Magnet Wire Ce Port Huron 
Mi 

Coils, Ine 229 Chapman, Providence R. I 

Davis & Co., li Dean W 547 W. Fulton, Chicazo 
Hl 

Electrical ¢ Winding Ce 9731 Saunders, Camden, 
N. J. 

General Electric Cc Schenectady, N. Y 

Roebling Sor c¢ John A Trenton, N. J. 


COILS, — enna 


BE! hanics, ( 201 E. 12th, New York, 
N Y 
COMMUTATOR STONES & GRINDERS. 
ters, Commutator Brust 
bdaah Dacanihanee Bomar Cs 1008 Park Ave Syca- 
I 
COMMUTATORS 
i r Cor utator Corp 1748 Hougl Ave., Cleve 
oO 
eee Electrolytic Filter 
x Corp 0 ae on, Brooklyn, N. Y 
B L. Ele Mfs Dept A., St. Louis, Mo 
Corne Dul r Canb. 1008 Hamilton Blvd., So 
Plainfield, N. J 
Dumont Ele Ce Inc 514 Broadway, New York, 
a 
Fast & ¢ J I 121 N. Crawford Ave., Chi 0 
I 
Gene } ( Schenectady, N. Y¥ 
CONDENSERS, Fixed 
Acme Wire ¢ New Haver Conr 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. 
Cornell-Dut r Corp 1008 Hamilton Blvd So. 
Plainfield, N. J 
Fast & ¢ John | 121 N. Crawford Ave., Chicago, 
I 
Muter Ce l >» S. Michigan Ave Chicago, Ill 
CONNECTORS, Wire 
Al Pr 1 Co Dept EMS, Brockton, Mass 
Idea Commutator Dre r ¢ 1008 Park Ave Syca 
ore I 
Sherman Mf Ce Ht. B Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Grapnrte 


Becke Brothers Carbon Co., 223 N. Ashland Ave., 
Chicage Il} 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
ind, O 

oO Carbon Ce 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products Inc., 9115 George Ave., 
Cleveland, O 


CONTROLLERS, Motor 


See also Rheostats, Motor Control.) 
Allen-Bradley C« 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & He geman Elec Co., Hartford, Conn 
Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, 
Pa 


General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y,. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh 
Pa. 


~ON TROLS, Electronic 

General Electric C« Schenectady, N. Y¥ 

G M Laboratories, Inc., Dept. G, 1731 Belmont Ave. 
Chicage Il 


United Cinept one Corp., 43-37 33rd, Long Island 


Westor El Instrument Corp., 582 Frelinghuysen 
Ave., Ne wark, N, c 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS and Valves, Temperature 
See also Regulators, Temperature; Thermostats. ) 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 


Barber-Colman C¢ Rockford, Il s 

Brown Instrument C¢ 1466 Wayne Ave., Philadelphia 
Pa. (@ Div of Minneapolis-Honeywell Regulator 
1, 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
ie: es 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Magnatrol Valve Corp., 52 Beekman, New York N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Warren Elec. Appliance Co., Warren, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Rotary. See Motor Gen- 
erators. 


COPPER, Beryllium 


Beryllium Corp. of Pennsylvania, Reading, Pa. 


COPPER, Oxygen-Free 
U. S. Metals Refining Co., Oxygen Free Copper Dept., 
420 Lexington Ave., New York, N. Y. 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Wire, Insulated.) 
American Enameled Magnet Wire Co., Port Huron, 


Mich. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Braiding Mills, Chicago Heights, Il. 
Driver-Harris Co., Harrison, N. J 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 


os 
General Electric Co., Section Y-8910, Appliance and 
Merchandise Dept Bridgeport, Conn **Deltabe 
ton Salamander 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 
Rockbestos Products Corp., 720 Nicoll, New Haven, 
Conn. 


Roebling’s Sons Co., John A., Trenton, N. J 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORES, Resistor and Resistance Coil 
Colonial Insulator Co., Akron, O 

General Electric Co., Schenectady, N. Y 
Isolantite. Inc., 233 Broadway, New York, N. Y 
Louthan Mfg. Co., East Liverpool, O 





Star Porcelain Co., Trenton, N. J ‘‘Thermolain,”’ 
‘Lavolain.’ 
Stupakoff Laboratories Inc. 6619 Hamilton Ave., 


Pittsburgh, Pa 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


COUNTING DEVICES. See Controls, 


Electronic; Stroboscopes; Tachometers. 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Il 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il] 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc Springfield, O. 


DECALCOMANIA 
American Decalcomania Co 4326 Fifth Ave., Chi- 
cago, Il, 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago, 
Il. 

Richardson Co Melrose Park (Chicago), Tl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


DRAFTING MATERIALS. See Equip- 
ment, Drafting Room. 


DRAWING MATERIALS. See Materials, 
Drawing. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O 


ELECTRICAL SHEETS. See Sheets, 


Steel. 


ELECTRODES, Carbon 
National Carbon Co., Ine., Carbon Sales Div., Cleve 
land, O. 


ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 


ELECTROPLATING EQUIPMENT 
du Pent de Nemours & Co., Inec., E. IL., Grasselli 
Chemicals Dept., Wilmington, Del. 


ENAMELING MACHINES. See Machines, 
Enameling. 


ELECTRICAL MANUFACTURING 








_-. FOSTORIA 


—— “ Announces 


‘CANOPY’ LIGHTING UNITS 


Wherever reflected glare 1s a problem, the new Fostoria 
Canopy Lighting Unit provides completely diffused, high 
intensity illumination. For such tasks as bright metal scrib- 
ing, drafting, typesetting, engraving, polishing, hard candy 
mixing, minute inspection work, etc. A complete variety of 
models is available for specific applications. Full informa- 
tion will be furnished promptly on request. 


DESCRIPTIVE BROCHURE THE FOSTORIA PRESSED 


FREE... A valuable hand. 
book of localized lighting. STEEL CORP., FOSTORIA, oO. 


STAMPINGS 


Backed by 34 Years of Experience 


There are no substitutes for Experience and 
Equipment. At the Whitehead plant modern 
machinery and skilled labor mean less opera- 
tion, quicker service—money saved for you. 
Send Whitehead your specifications for an 
estimate. 








Catalog on Request 


288; WHITEHEAD STAMPING Co. 


ESTABLISHED 1903 


1675 W. Lafayette Blvd. Detroit, Mich. 


WASHERS 
GASKETS 
AND SPECIAL SHAPES + 
from paper, fibre, leather a 
- or special materials 


& 
: 

















* cf 
Prompt quotations oe samples or bluepri n f 


- SIMPLEX MANUFACTURING COMPANY. 
AUBURN, NEW YORK . : 


OCTOBER, 1937 


ASSURE FPOSITI¥VE 
CONTROL ACTION 


Whenever you require safe, simple, silent, 
dependable, lightweight and compact switches 
for your products, CON-TAC-TOR Mercury 
Switches will provide the solution. CON- 
TAC-TOR Mercury Switches are available in 
a wide variety of sizes and capacities. Elec- 
trode to mercury types have capacities up to 
10 amperes at 110 volts or to 5 amperes at 
220 volts. Mercury to mercury types have 
capacities from 10 to 45 amperes. Complete 
information on CON-TAC-TOR Mercury 
Switches is available to all manufacturers for 
selection of the proper switch for each 
application. 


Write THE BROWN INSTRUMENT COM- 
PANY, a_— division of Minneapolis- 
Honeywell Regulator Co., 4466 Wayne 
Avenue, Philadelphia, Pa. Offices in all 
principal cities. Toronto, Canada: 117 Peter 
St.—Amsterdam-C, Holland: Wijdesteeg 4— 
London, England: 70 St. Thomas’ St., S. E. I. 


BROWN INSTRUMENTS 


AND 


- MINNEAPOLIS-HONEY WELL CONTROL SYSTEMS 


To Measure and Control is to Economize 
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FIBRE FABRICATION 


FOR ELECTRICAL MANUFACTURERS. 
FIBRE WASHERS, GASKETS 
OR PARTS. 


OUR LONG EXPERIENCE IN FIBRE FABRI- 
CATION, PLUS OUR EQUIPMENT AND LOW 
OVERHEAD INSURE LOW QUOTATIONS 
AND PRODUCTION ECONOMY FOR YOU. 
Your Inquiry Solicited 


PENN FIBRE & SPECIALTY CO. 


912 S. FRONT STREET PHILA., PA. 









Design—Engineering Unity 
Makes Successful Products 
W. O'Neil, industrial designer, 


tells why it is essential to coor- 
dinate the elements of engineer- 
ing and design in product de- 
velopment... . page 75 





What Improved Design 
Means to Us 


Read this symposium on design and 
its significance to company progress, 
by 

E. G. Biechler 

C. Bentz 


A. C. Gilbert 
Page 92 








NORTON 





ae a 
EX oT 


Engineered 


To Give 


= —— 
HAND; ] <DRAWN) 

Years of a 7 
AMMETERS - VOLTMETERS 

Accurate itislle Sar nicest hall 6 ease 

. a NORTON FLECTRICAL INSTRUMENT CO 

Service $3 Hithard Sereet Sabibieter; Git 


WHEN WRITING .... 
to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 








M ETA LAY ER 


the sprayed molten metal coating pro- 
cess that builds up worn surfaces of 
shafts or bearings by depositing any 
ferrous or non-ferrous metal with mi- 
crometer accuracy. Sendfor full details. 


METALS COATING COMPANY OF AMERICA 
495-497 No. ThirdSt.. PHILADELPHIA, PA. 












A complete review of all new 


ELECTRICAL PATENTS 
begins on page 188 









we eI TT TELFUSE 


HI-VOLT, LITTELFUSES for transmitters, 1,000. 

5.000 and 10,000 volt ranges, 1/16 amp. up. 

INSTRUMENT LITTELFUSES for meters, 1/200 amp. up. 

NEON VOLTAGE FUSES and Indicators. 

eee hee AUTO and RADIO FUSES, FUSE MOUNT- 
L 





etc. ; 


GS, ETC. Write for Catalog. 
ITTELFUSE LABS. 4252 Lincoln Ave.. Chicago, Ill. _ 
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ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & C 900 S. Wabash Ave., Chi 
ago, Il. 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 


EQUIPMENT, Drafting Room 
Bruning C¢ Inc., Chas., 102 Reade, New York, N. Y. 


ESCUTCHEONS 


American Emblem Co., Inc., Box Ne¢ 116R, Utica 
X.Y 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn 

Scovill Mfg. Co 65 Mill, Waterbury, Conn 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

FANS 

Torrington Mfg. Co., Torrington, Conn, 

FELT 


Felters Co., Inc., 210 South, Dept. EM, Boston, Mass 
Western Felt Works, 4029 Ogden Ave., Chicagt Ill. 


FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Sutton Co., Washington Ave., 
Conn, 


FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1462 Walnut, Wil 
mington, Del 

Continental-Diamond Fibre Co., 
ite,”’ ‘‘Vulcoid.’’ 

Franklin Fibre-Lamitex Corp 190 E. 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 

Lincoln Fibre & Specialty Co., Newport. Del. 

National Vulcanized Fibre Co., Wilmington, Del 
Peerless,’’ Vul-Cot. 

Penn Fibre & Specialty Co., 912 S. Front, Philadel 


Waterbury, 


Newark, Del. ‘Cod 


Washington 


phia, Pa (Gaskets & Washers.) 
Simplex Mfg, Co., Auburn, N. Y. (Gaskets & Wash- 
ers 


Taylor Fibre Co. 
Wilmington Fibre 


Norristown, Pa 


Specialty Co., Wilmington Del. 


‘Fyberoid Ohmoid.’’ 
FIBRE, Phenol. See Plastics. 
FINISHES 


(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa 

Maas & Waldstein Co., Newark, N. J 

Box 5710, Eliza- 


Roxalin Flexible Lacquer Co., Ine., 
beth, N. J 

Sherwin-Williams Co.. Cleveland. O 

Walker Co., H. V., Elizabeth, N. J. 


FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 


FUSES, Enclosed 

General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Jefferson Elec. Co Bellwoc Til. 





Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill 

FUSES, Potential 

Littelfuse Laboratories, Lincoln Ave., Chicago, 
Til (Surge Protectors.) 

Sundt Engineering Co., Lincoln Ave., Chicago, 





Ill. 
GASKETS. See Fibre, Vulcanized. 
GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2635 W. Canton, Chicago, Ill. 


GEARS AND PINIONS, Non-Metallic 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Il 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 
Gear Specialties, Inc., 2635 W. Canton. Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
“‘Fabroil.’’ ‘‘Textoil,’’ ‘“Textolite.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Il. 
Taylor Fibre Co., Norristown, Pa. 





GEAR STOCK, Laminated. See Gears & 
Pinions, Non-Metallic. 


GENERATORS. See Plating Generators; 
also Motor-Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
& Bushings, Graphite. 


Bearings 


GUNS, Metal Spraying 
Metals Coating Co. of America, 495 N. Third, Phila 
delphia, Pa. 


HAMMERS, Rawhide. See Mallets. 
HANGERS, Ball and Roller Bearing 


Ss. K. F, Industries, Inc., Front & Erie Ave Phila- 
delphia, Pa. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Ammeter - Voit - Ohm- 
meter 

Burton-Rogers Co., 755 Boylston, Boston, Mass 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 401 N. Broad, Phila., Pa 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester 
Conn, 

Triplett Elecl. Instrument Co., 3110 Harmon Ave., 
Bluffton, O 

Westinghouse Elec. & Mfg. Co., 7-N, E 
Pa. 


INSTRUMENTS, Laboratory Standard 
American Transformer Co., 177 Emmett, Newark, N. J. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., Cambridge, Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Nerton Elecl, Instrument Co., 93 Hilliard, Manchester, 
Conn, 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 

Triplett Elecl. Instrument Co., 3110 Harmon Ave., 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


Pittsburgh 


Pittsburgh, 


INSTRUMENTS, Pocket 

Burton-Rogers Co., 755 Boylston, Boston, Mass. 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Norton Elecl, Instrument Co., £ 
Conn. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 177 Emmett, Newark, N. J. 
3urton-Rogers Co., 755 Boylston, Boston, Mass. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill. 
(Oscillographs. } 


General Electric Co., Schenectady, N. Y. 

General Radio Co., Cambridge, Mass. (Oscillographs.) 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Norton Elec], Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Triplett Elecl. Instrument Co., 3110 Harmon Ave., 
Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.”’ 


INSTRUMENTS, Resistance Bridge 

General Radio Co., Cambridge, Mass. 

Shalleross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


3 Hilliard, Manchester, 








INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
3eads. See Beads. Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See C'oth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds 

Fibre. See Fibre; also Plastics. 

Lava. See Ceramics. 

Mica. See Mira. 

Molded. See Plastics. 

Paper. See Paper. Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS & DIALS, Radio and Instrument 

Kurz-Kasch, Ine., Dayton, O. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn, 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds, 


LAMINATIONS, Magnetic 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind, 


ELECTRICAL MANUFACTURING 
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We Specialize 


in the Manufacture 
of 
Radio Cords & 


Cables 


Made To Your 
Own 
Specifications 


We Stress Quality, Workmanship, 


and Excellent Service 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS, ILLINOIS 
PHONE CHICAGO HEIGHTS 1666 





LET 
THE 


MICRO SWITCH 


Solve Your 
Out-of-Ordinary 
Electric Contact 
Problems — 





For thermostat flame and fan 

control in Air Conditioning; 

for limit stops in Machine 

Tools; for switches in Coin Metal-Clad 
Machines; for thermostats in a oe Be a 
Incubators; for controls’ in secant tiaaor’ 
Instruments; for automatic aa Gee @ an 
gear shifts in Automobiles; cea 

and in hundreds of other , 
places small, quick - acting 1. Inductive, Motor or Heater Loads. Up to 600 
enclosed Micro Switches are Volts 1200 Watts % H.P 

cutting costs and speeding up 2. Operates on 1/1000’ movement, 14 oz. pressure. 
production Write for speci 3. Can be used in any position—vibration-resistant. 
fication sheet and recommend- 4. 300 or more snaps per minute. Millions of 
ations covering Micro Switch operations, ; ; Re 
applications. Samples supplied 5. Underwriters Laboratories _ isting Size 
for trial tests. 1 15/16” x 27/32” x 11/16”. 


MICRO SWITCH CORPORATION 
| EAST SPRING STREET, FREEPORT, ILLINOIS, U.S.A. 





Save Time! 
Save Money! 






















The only NATIONAL GUIDE of the 
Motor Freight Industry 


An essential to successful shipping by truck 
Lists thousands of reliable truck 
lines . . . Gives full details on im- 
portant carriers . . . Shows which 
lines serve each town . . . Contains 
ROUTE MAPS AND TIME 
SCHEDULES of many operators 
... Free Legal Supplement of State 
and Federal Motor Carrier Laws 
with annual subscription. Single cony 
Yearly subscription $7.50, 
New 12th Issue Just off the Press! 
Write today for free booklet “WHY 
SHIP BY TRUCK?” with full details. 


OFFICIAL MOTOR FREIGHT GUIDE 
737 W. Van Buren St., Chicago, III. 


$3.00 
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| = overlook your contacts if you're looking for product 
improvement. Manufacturers of all types of electrical equipment 
have found that General Plate Laminated Silver Contacts make a 
decided difference in product performance as well as production 
costs. Made of a sheet of solid silver, permanently fused to an alloy 
base, General Plate Contacts eliminate the extra expense of using 
extra silver. Furthermore, the solid fusion between surface and 
base gives these contacts more strength, longer life—provides 
greater heat dissipation — than solid silver contacts in rivet form. 


Cooperating with leading designers and manufacturers—ever since 
laminated contacts were first used— General Plate Engineers have 
developed a wide range of electrical contacts. 
They have originated the great majority of 
stripe designs in use today—were the first 
to introduce the popular contact button. 












General Plate Engineering Service is 
yours without obligation. Let us quote 
on your requirements. Or show you 
easier ways to get better results. 


DIVISION OF 


GEVERAL PLATE (0.2. 


METALS AND 
MFRS. OF TRUFLEX THERMOSTATIC BIMETALS 
34 FOREST STREET- ATTLEBORO, MASS. 


Metals and Controls Corporation Divisions and Subsidiaries manufacture 
the following products: Spencer Thermostatic Controls - Klixon Disc .Thermo- 
Solid and 
Truflex Thermostatic Bimetals. 


stats - Laminated and solid precious metals electrical contacts - 
rolied plated precious metals in all forms + 

















SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 

of highest quality. 


el OTT up to 250 
Pala mu it ee Pre tire 


HERZOG\— 
SARL LAMP WORKS, Inc. 


Established 1911 


LONG ISLAND CITY NEW YORK 


Henry Dreyfuss 

tells why 
Industrial Designing is 
a Profession 


Page 48 


aay 9 


e 35 YEARS experience assures 
highest quality and dependability 


. A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 
UR LL iad) 


1111 East 23rd Street Indianapolis, Ind. 


Read the 
Prize-Winning Articles 
beginning on 


page 55 





QUALITY GtrandD SERVICE 
Flexible Shafts and Machines 
Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 








See Page 123 for Important 


NEW PUBLICATIONS 


Opportunities for the alert user of 
Materials, Finishes, Equipment 
and Parts to keep well-informed. 





CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Extracting—Washing—Drying—FEnamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 





908 












LAMPS, Miniature 


Eastern Lamp ¢ 782 S. 18th, Newark, N. J 
Herzog Miniature Lamp Works In Long Island 
City, N. ¥ 


LAVA. See Ceramics 
LIGHTING UNITS, Localized 


Fostoria Pressed Steel Corp., Fostoria, O Localite.”’ 

LIGHTS, Pilot or Indicator 

General Elec. Vapor Lamp Co., 887 Adams, Hoboken 
N. J 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Sundt Engineering Co $252 Lincoln Ave Chicage 
Il (Pilot & Ded- Fuse Indicators. ) 


LIMIT SWITCHES. See ‘‘Where to Get 
Control Devices for Designed-in Use” 
elsewhere in this issue. 


LUGS, eener 


, 


Burndy Engineerir ( Inc., 459 E 133rd, New 
York, N. ¥ Scrulug 
General Electric C« Schenectady, N. Y 


Ideal Commutator Dresser C¢ 1008 Park Ave., Syca 
more ll 

Iisco Copper Tube & Products Co Inc., Dept. E.M., 
9629 Madison Rd., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer C« 17 Virginia Ave Providence 
B. 1. 

Sherman Mfg. Ce H. B Battle Creek, Mich, 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool 


MACHINERY, a ag gem 
Barrett Cx Leon J., Box 378, Ws ter, Mass. 


MACHINERY, Metal Coating 
Metals Coating Co. of America, 495 N. Third, Phila 
delphia, Pa 


MACHINES, Enameling 
Barrett Co., Leon J Box 378, Worcester, Mass, 


MACHINES, Flexible Shaft 


Haskins (C¢ R. G 1657 W. Fulton, Chicago, Ill 

Strand & ¢ N. A 5001 N. Lincoln, Chicago, Ill. 
MACHINES, Polishing & Buffing 

Packer Machine Co., Meriden, Conn. 
MACHINES, Print Developing 

sruning ¢ Inc., Chas., 102 Reade, New York N. Y,. 
MACHINES, Riveting 

Chicago Rivet & Machine C« 1848 S. 54th Ave., 
Cicero P. O., Chicago, Tl, 


MACHINES, Screw-Driving (Power) 


Haskir ( =? Je aa 1657 W. Fulton, Chicago, Ill. 

MACHINES, too 

Haskins (Cc R. G 17 W. Fulton, Chicago, Ill. 

MACHINES, Washing F 
For Washing Small Parts 

Barrett ¢ Leon J Box 378, Worcester, Mass. 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium 

MAGNETS, Lifting 

Ohio Ele Mfg. 5905 Maurice Ave., Cleveland, O. 

MAGNETS, Permanent 

Cinaudagraph Corp Magnet Steel Dit Stamford 
Cont Nipermag 

Simonds Saw & Steel Ce Lockport, N. ¥ 

Thomas & Skinner Steel Products C« 1111 E. 23rd, 
Indianapoli Ind, 

MALLETS, Rawhide 

Chieago Rawhide Mfg. Co., 1281 Elston Ave., Chicago 
I 


oct ge ign Drawing 
runing Co., Inc., Chas., 102 Reade, New York, N. Y. 


MATS, Steel, Safety 
Acme Stee 2846 Archer Ave Chicago, Ill 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles 


METALS, Pre- finished 


American Nickel 12 Second, Peru, Iil. 
Nickeloid Tint ‘Metal.’ 

METAL, Thermostatic 

Saker & ( In 54 Austin, Newark, N. J. 

Callite Products Div Eisler Elec. Corp., 547 - 39th 
Union City, N. J 

Chace Ce W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Co., Div, of Metals and Controls Corp 
34 Forest Attleboro, Mass 

Wilson ¢ H \ 105 Chestnut, Newark, N. J. 
Wi , 


METERS. See Instruments. 


MICA 

Brand & {¢ Wn 268 Fourtl Ave New York 
N. z 

Contir D Fil ( Newarl D fica 
b 

Gener I ( Section M-619, Insulatir Ma 
ter D Appliar and)» = Merchandi Dep 
Br ( 


Insulation Manufacturers Corp 565 W Washingtor 
Blvd Chicago, Ill 

Macalien Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co 200 Varick, New York, N. Y 
Micanite,’’ ‘‘Micoid.’’ 


New England Mica Co., Waltham, Mass ¥-2¢ 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh 
Pa 
MOLDER INSULATION. See Plastics. 
MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Division, Eisler Elec, Corp DAT 


39th, Union City, N. J 
Fansteel Metallurgical Corp North Chicago, Ill 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 


MOTOR-GENERATORS 

Columbia Elec Mfg. Co., 4500 Hamilton Ave., Clevé 
land, O. 

Electric Specialty Co 218 South, Stamford, Conn. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 


MOTOR STARTERS. See ‘“‘Where to Ge t 
Control Devices for Designed-in Use 
elsewhere in this issue. 


MOTORIZED SPEED REDUCERS. See 
‘“*Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this 


issue. 


MOTORS 

(See also Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., So. Mahoning Ave., Alliance, O 
(Also Radio Tuning Motors.) 

Baldor Electric Co., 4300 Dunean Ave., St. Louis, Mo 

Barber-Colman Co., Rockford, Il. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia 
Pa. (a Division of Minneapolis-Honeywell Regulater 
Co.). 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J 

Delco Appliance Division, General Motors Sales Corp 
Rochester, N. Y (Also Radio Tuning Motors 

Delco Products Division, General Motors Corp Day 
ton, O 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 107-K, Racine, W 

Electric Motor Corp., Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conr 

Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicagi 
Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Waterbury, Conn 

Holtzer-Cabot Elec. Co., 125 Amory Soston, Mass 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill 

Kendrick & Davis Co., Inc., Lebanon, N. H 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, O. 

Robbins & Myers, Inc Springfield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Il 

Sundt Engineering C 4252 Lincoln Ave Chicage 


Til. 

Wagener Elec. Corp., 6400 Plymouth Ave St. Loui 
Mo 

Westinghouse Elec. & M Cr 7-N, E. Pittsburgl 
Pa. 

NAILS 


Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y 


NAME PLATES 


American Decalcomania Co., 4326 Fifth Ave Chicag 
Ill. 

American Emblem Co., Inc Box No. 116R, Utica 
N. Zz 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. Adnic.’’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Waterbury Rolling Mills, Inc., 660 Watertown Ave 
Waterbury, Conn 

Western Cartridge Co., Dept. 10, E. Alton, Ill. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E, 190 Varick, New York 
nN. Es 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 
OILERS 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Bakin 

General Electric Co., Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicagé 
tl (‘‘Kimpak’’ Crepe Wadding.) 


ELECTRICAL MANUFACTURING 
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125 AMORY STREET, BOSTON, MASS. 
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K & H SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG .« 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. ee NAO e 


MSGILL 
SWITCHES 


For individual control of 
lights, and fractional h. p. 
motors. Complete range, 3 to 
10 amps. Off-and-on. 2- 
circuit. 3-way. Multiple and 
special circuits. All with 
universal retrieving lever. 
Also special switches. 


Write for Catalog 


MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA 
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While It’s Still 
UT mT Leyae ss 


Consider 
the Contacts! 


Too often are electrical contacts slighted until 
changes in plans become costly. Much difficulty 
‘an be avoided by deciding your contact re- 
quirements before your new product goes into 
manufacture. And substantial savings often 
can be made by adapting your design to use 


standard materials and dimensions. 


Fansteel engineers will be glad to examine 
your prints or sketches and recommend the 
right contacts —tungsten, molybdenum, plati- 
num, silver or one of our special alloys. From 
their broad experience they may be able to sug- 
gest cost and trouble saving short cuts in de- 


sign. Entirely confidential, of course. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM TUNGSTEN 
ACID PROOF EQUIPMENT 
ABRASION RESISTING ALLOYS 


MOLYBDENUM 
TANTALUM CARBIDE 
COLUMBIUM 















CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 
















































































in sheets and rolls 
especially adapted 
for electrical purposes 


| Read 


COLOR 
COMES 
INTO 

ITS OWN 


by 
HOWARD KETCHAM 


Beginning on page 79 of this issue 
you will find an interesting article 
on the part color plays in product 
development. What color means 
in product acceptance also its 
sales possibilities, is told by an 
accepted authority. A profusion 
of products reproduced in their 
natural colors gives picture to the 
thoughts as expressed by Mr. 


Ketcham. 





PHOSPHOR BRONZE 





Also brass, bronze and nickel silver 
We solicit your inquiries 
WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 
I 
. 





PAINT. See 
PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board 
Slot Insulation. 

Brand & Co Wm 268 Fourth Ave., New York 
N. Y¥. 

Brandywine Fibre Products Co 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre C« Newark, Del. 

Cottrell Paper Inc., Dept. M., Fall River, Mass 
Copace Darlec Nungra. 

Franklin Fibre-Lamitex Corp 190 E. 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co Irvington, N. J 

Mica Insulator C¢ 200 Varick. New York, N. Y. 


Finishes. 


Washington 


“‘Armatite,’”’ ‘Armo,”’ **Micanite,’ “Duro, 
**Kaygrey. 
National Vulcanized Fibre Co., Wilmington Del 
Campbellite C-F Peerless. 


Norristown, Pa. 
& Mfg. Co., 7-N, E 


Taylor Fibre (C¢ 

Westinghouse Elec 
Pa 

West Virginia Pulp & Paper Co., 230 Park Ave., 
New York, N. Y Electrite **Densite 

Wilmington Fibre Specialty Co., Wilmington, Del. 
Fyberoid. 


PAPER & CLOTH, Tracing 
truning 4 Ir Charles, 102 Reade New York 
mS. 


PAPERS, Shipping 
i i801 S, Whipple, Chicago, Ill. 


Cromwell Paper C¢ 


Pittsburgh 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W 
sivd., Chicago, Ill. 

Mica Insulator Ce 200 Varick, New York, N. Y. 

National Vuleanized Fibre (Cx Wilmington, Del 


PENCILS, Drawing 


Staedtler, Inc., J. S 3 


Washington 


Worth, New York, N. Y¥ 


PENDANTS, Socket Chain 


Bead Chain Mfg. Ce Bridgeport, Conn. 
PHENOL FIBRE. See 
PHENOLIC COMPOUNDS. See 


PHOSPHOR BRONZE 

Driver-Harris C« Harrison, N. 

Phosphor Bronze Smelting Ce 
Philadelphia, Pa 

Seovill Mfg. Ce 65 Mill, Waterbury, Conn. 

Seymour Mfg. ¢ if Franklin, Seymour, Conn. 

Waterbury Rolling Mills, In 660 Watertown Ave., 
Waterbury Conn, 

Western Cartridge Co., Dept. 10, E. Alton, Ill 


PHOTOELECTRIC CELLS AND TUBES 
General Electrie Cc Schenectad N y 
G-M Laboratories, Inc., Dept. G. 1731 


Plastics. 


Plastics. 


2204 Washington Ave., 


3elmont Ave., 


Chicago, Til 

United Cinephone Corp 43-37 33rd Long Island 
City, N. Y 

Weston Elec Instrument Corp. 582 Frelinghuysen 
Ave., Newark, N. J. **Photronic.’ 

PILLOW BLOCKS, Ball and_ Roller 
Bearing 


K. F. Industries, In Front & Erie Ave., Phila 
lelphia, Pa 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 
PINS, Cotter 


Hubbard Spring Ci M. D., 690 Central Ave., Pon- 
tia Mict 


PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic.) 
American Insulator Corp., New Freedom, Pa (Cold 
Mold 
Auburn Buttor 
Auburr N. ¥ 
Bakelite Corp 247 
Chicago Me 


Works, Inc., Molded Plastics Div., 

2 Park Ave., New York, N. Y¥ 

ided Products Corp., 2144 Walnut, Chi 

Consolidated Molded Products Corp., 
Lacanite Arcolite.’’ 

Continental-Diamond Fibre Co., 
*‘Dilecto Dilophane.’’ 

Diemolding Corp., Canastota, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

General Electrie Co., Section P-899, Appliance and 
Merchandise Dept., Bridgeport, Conn. Textolite,’’ 
Myecalex’’: (‘‘Cetec’’ Cold Mold) 

General Plastics, Inc., 1610 Walck Road, North Tona 
wanda, N. Y. Durez.’’ 

Gorham Ce Plastics Division, Providence, R. I 


Scranton, Pa. 


Newark, Del. 





Kurz-Kasel In Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co,, 200 Varick, New York, N. Y. 
Lamicoid 

Nationa Vulcanized Fibre Co., Wilmington, Del 
Pher ite 

Norton Laboratories, Ince Lockport, N. Y. 

Resinox Cort 230 Park Ave., New York, N. Y 

Richardson ¢ Melrose Park (Chicago), Ill **‘Insu 
rok 

Synthane Cory Oaks, Pa. 

Taylor Fi ( Norristown, Pa. 

Waterbury Button Cc Washington Ave Waterbury 
Cor 

W nghou Fle & Mf Cc Micarta Div Traf 
f ii Micarta 


Wilmington Fibre Specialty Co., Wilmington, Del 


““Ohmoid.”’ 


PLATES, Carbon Resistance q 
secker Brothers Carbon Co., 223 N. Ashland Ave., 

Chicago, Ill. 

National Carbon Co., Ine., 
Cleveland, O. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 
Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa, 


PLATING ANODES. See Anodes. 
PLATING GENERATORS 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave., 
land, O 

Electric Specialty Co. 213 South, Stamford, Conn. 

Kendrick & Davis Co., Lebanon, N. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. y 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 

Wilco.’ 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
ae 


Carbon Sales Division, 


Cleve- 


General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn. Ge-Flex.’’ 
““Tell-tale Tap.’ “‘Unicord.”’ 

Holvoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rovkbestos Products Corp., 720 Nicoll, New Haven, 
Conn. 


PLUGS, Attachment 

Allied Mercantile Co., 76 Coit, Irvington, N. J. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
Belden Mfg. Co 1633 W. Van Buren, Chicago, IIL. 

General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill, 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special 
Alloys. 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.’’ 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. Elemite.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., Sandusky, O. 


PORCELAIN ENAMEL 
Porcelain Enamel Institute, Inc., 612 N. 
Ave., Chicago, Ill. 


POTENTIOMETERS. See Resistors, 
Radio Control. 


Michigan 


POTS & LADLES, Melting 

Dunn, Ine.. Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 
*“Triplex.’’ 

Trent Co., Harold E., 


565 N. Chestnut, Ravenna, O, 
619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 


Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


See 


PYROXYLIN COMPOUNDS. See Plastics. 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 

PLATINUM. See Points, Contact. 

RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 


RECTIFIERS, Current 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Raytheon Mfg. Co., Elecl. Equipment Div., Waltham, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept, 7-N, E, Pitts- 
burgh, Pa, 


REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 


Motor. 


ELECTRICAL MANUFACTURING 


aS IMPLIFY cu 


WITH G-M STANDARD RELAYS 


SMALL STAMPINGS 
Wire SHAPES 
SPECIAL WASHERS 


SPRINGS Save time and money by using G-M standard 


Intricate parts to fit relays. Many electrical equipment manufac- 
a particular design 
















rege turers use G-M relays exclusively. Send the 
and do a definite job - 
well. It will pay coupon for complete data and prices. 


you to inquire. 


@> 


TYPE E RELAY 
with MICRO-SWITCH 


~ 
tay PV e 





Hubbard 
Expansion 
Plug 
Snap-action relay—con- 
tact rating 110 volt, 10 
amp a.c. Operates on 0.3 
watt d.c. Coil resistances 

0.2 to 10,000 ohms. Three types: norm. open; 
norm. closed: single pole, double throw, or any 
combination of two of above. 





Send coupon for G-M catalog to get complete 
specifications and prices. 


M.D.Hubbard Spring Company 


690 CENTRAL AVE., PONTIAC, MICH. 


TYPE A RELAY 


FOR A.C. OR D.C. 
« 


Aninexpensiverelay which 
can be supplied with 1 to 
16 contact combinations. 
Operates on solenoid prin- 
ciple on 5 volt-amperes. 
Intended for ON-OFF use. 
Contact ratings: 0.5 to 1 
amp d.c., 2 to 10 amps a.c. Construction simple but 
rugged. Because of small size, is particularly useful 
for group mountings. 





TYPE A RELAY 


with MERCURY TUBE 
° 


Equipped with mercury 
contact tube instead of 
relay springs and con- 
tacts. Supplied for capa- 
cities of 5, 10, 20 amperes 
non-inductive load at 115 
volts. 


G-M LABORATORIES [NC. 


G-M LABORATORIES, INC. 
Dept. G, 1731 BELMONT AVE. 
CHICAGO, ILL. 


RELAY INFORMATION WANTED: Send the latest 
Relay Catalog and Prices! 


Over 400 standard items of 
TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


When your design calls for terminals, 
specify those chosen by leading elec- 
trical manufacturers everywhere. 











The Howard B. Jones terminals will ful- 
fill your requirements _ satisfactorily 
whether to blue print specifications, or 
to standard panels as shown in our 
bulletin. 


We guarantee high quality workmanship 
and materials. 


Write for Bulletins 


HOWARD B. JONES 


2300 WABANIA AVE. CHICAGO, ILL. 





Chie otis hanes Chae ee asa 


TERMINAL PANELS 


PA Gs te oru wk eso wae keene covets cewesne ae 





OCTOBER, 1937 























































































UL ALE UET EY 


come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in Acid-Core and specials in various alloys, 
core sizes and gauges. 

EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 


p 


- 7. 
a HO Mme 4 
ie tA Cody 
4618 SU. CAMPBELL AVE., CHICAGO, ILL. 
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PORTLAND-MONSON 
SLATE CO. 
Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 


Office, Portland, Maine 


When you ueced. . 
RELAYS 


STRUTHERS DUNN, 
Incorporated 


138 N. Juniper St. 
Philadelphia, Pa. 


Eyal! ee 


For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 108-111 










*% NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave.. Chicago, III. 












BBSCREW MACHINE 


rKO 8s 2 CTs 


Send us your specifications for an estimate 


LINDEN & COMPANY 


y Brass or Steel 89! Broad St., Providence, R. 



















SCREWS RIVETS 
NUT 


Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket, R.I. 








REGULATORS, Temperature 
i ! & Valves, Temperature; Thermo 


Brow Instrument C<¢ 1466 Wayne Ave Philadelphia 








Pa \ Division of Minneapolis-Honeywell Regu 
AT OT ( 

Dun lr Struthers, 138 N. Juniper, Philadelphia, 
Pa Dunce 

Mercoid Corp 1201 Belmont Ave., Chicago, II 

Wilcolator ¢ Newark, N. J. 

Sees A Tone: Voltage 

American Transformer C¢ 177 Emmet, Newark, N. J, 
Transtat 

General lio Cx Cambridge, Mass. Varia 

H-B Instrument CC Inc 2531 N. Broad, Philadel 
phia, Pa 

Ideal Commutator Dresser Ct 1008 Park Ave., Syca 
more I! 

Raytheon Mfg. Co., Elecl. Equipment Div Waltham 
Mass, 

United Transformer Corp 72 Spring New York 
a me Varitran.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1019 W. Van 


Buren, Chicago, Ill. ‘‘Autelco,’’ “‘Strowger. 
Arrow-Hart & Hegeman Electric Co., Hartford, Conn, 
Brown Instrument C¢ 1466 Wayne Ave., Philade!phia 

Pa A Division of Minneapolis-Honeywell Regu 

lator Co 
Dunn, In Struthers, 138 N. Juniper, Philadelphia, 


Pa Dunco “Mid Getts 

‘agl ; Corp., Moline, Ill. 

ctric Cx Schenectady, N. Y. 

atories, Inc., Dept. G, 1731 Belmont Ave., 
Mfg. C 1627 W. Walnut, Chicago, 





Hart Mf Co., Hartford, Conn “Diamond H 
H-B Instrument Co., Inc 2531 N. Broad, Philadel 
phia, Pa. 





Kurman Elec. Cé¢ 241 Lafayette, New York, N. Y 

Mercoid Corp 4201 Belmont Ave Chicago, Ill. 

United Cinephone Corp., 43-37 33rd, Long Island 
Ci , i A 

War eonard Ele Ce 4 South, Mt. Vernon, N. Y. 

Westinghouse Ele & Mfg. Ce 7-N, E. Pittsburgh 
Pa 

Weston Elecl Instrument Corp 582 =Frelinghuysen 
Ave Newark, N, J. 

Wilcolator C¢ Newark, N. J 

RESISTORS, Power Circuit 

Aller Bradley 1309 S. First, Milwaukee, Wis. 

General Electric ‘Co Schenectady, N. 

Hardwick, Hindle, In 140 Pennington, Newark, N. J. 

International Resistance Ce 401 N troad, Phila 
lelphia, ‘Pa 

Ohmite Mfg. C« 4843 Flournoy, Chicag Til. 

Ward Leonard Elec. C¢ 34 South, Mt. Vernon, N. Y. 

RESISTORS, Radio Control 
Attenuator Fixed Resistors Rheostats Potenti- 

ometers. 


Aerovox Corp., 70 Washington, Brooklyn, N. Y 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 








General Radio Co., Cambridge, Mas 

Hardwick Hindle In 140 Pennington, Newark 
ete 

Internationa Resistance Cc 131 N. Broad, Phila 
lelphia, Pa 

Muter C 1255 S. Michigan Ave Chicago, Ill 

National Electric Controller Co 5309 Ravenswood 
Ave Chicago, Ill. 

Ohio Carbon C« 12508 Berea Rd., Cleveland, O. 

Ohmite Mfg. Cx 4843 Flournoy, Chicag¢ Il 

Shallcross Mfg. C« Collingdale Pa. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N, Y. 


RHEOSTATS, Motor Control 

Allen-Bradley Ce 1309 S. First, Milwaukee, Wis. 

General tric Co., Schenectady, N. Y 

General Radio Co., Cambridge, Mass 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

National Electric Controller Co., 5309 Ravenswood 
Ave Chicago, Ill 








Ohmite Mfg. Co., 4843 Flournoy, Chicago, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Vitrohm.’”’ 


Westinghouse Elec, & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


or Electroplating 
du Px le Nemours & Co., E. I,, Grasselli Chemicals 


Dept Wilmington Del. 


RHEOSTATS, Radio. See Resistors, 
Radio Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 
Blake & Johnson Co., Waterville, Conn. 
Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


Pawtucket Screw Co., 141 Hughes Ave Pawtucket, 
m 1. 
Waterbury Sutton Co. Washington Ave., Waterbury, 
Conn, 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O Chicago, Il 


R.P.M. COUNTERS. See Tachometers. 


SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg P 
burgh, Pa, 

Barnes C<¢ Wallace, Div. of Associated Spring ¢ 
Bristol, Conn 

Blake & Johnson Co., Waterville, Contr 

Hunter Pressed Steel Co., Lansdale, Pa 

Linden & Co., 891 Broad, Providence, R. I 

Peck Spring Co., 12 Grove Ave Plainville, Conr 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket 
z.. i. 

Progressive Mfg. (C« Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Parker-Kalon Corp Dept. E ”) Varick, New York 
N. = 

SCREWS, Set 

Blake & Johnson Co Waterville, Conn 


Parker-Kalon Corp Dept. E, 190 Varick, New York 
3) es 


SCREWS, Tapping 
Shakeproof Lock Washer Co. 1533 N. Keeler Ave 
Chicago, Ill 


SCREWS, Thumb 


Blake & Johnson Co., Waterville, Con 

Parker-Kalon Corp Dept. E ” Varict New Y 
os 

SEALS, Oil 

Chicago Rawhide Mfg. Co. 28 Elst Ave ( 


cago, Til. 
SEATERS, Commutator Brush 


Ideal Commutator Dresser ¢ 1008 Park Ave s 
more, Ill. 

SEPARATORS, Magnetic 

Ohio Elec. Mfg. Co., 5905 Maurice Av Clevelat oO. 


SET SCREWS, Self- Locking 
Shakeproof Lock Washer Co 2533 N. Keeler <A 
Chicago, Il) 


SHADES, Mica 
Mica Insulator Co., 200 Variek, New York, N. Y. 
New England Mica Co., Walthar Ma 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper 


SHEETS, Iron 
American Rolling Mill Ce 2310 Curti Middlets 
oO Armco.’”’ 


SHEETS, Steel 

American Rolling Mill Ce 2310 Curti Middlet 
©. ““Armeo.°’ 

American Steel & Wire Co., Rockefeller Bldz., ¢ 
land, O. (United States Steel Corp. Subsidiar 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (U1 
States Steel Corp. Subsidiary.) 

Granite City Steel Co Granite City, Tl. 

Ryerson & Son, Inc., Jos T., Chicago, I! 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, 


R ; 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn, 
SILVER 


Baker & Ce Inc., 54 Austir Newark, N. J. 

Driver-Harris (« Harrison, N. J 

Handy & MHarma: 82 Fultor New York, N. Y¥ 
“*Sil-Fos. 

Wilson Co., H 4. 105 Chestnut Newark, &. 
““Wilco.’’ 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, 
Varnished. 


SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


SLOTTING MACHINES = TOOLS 

General Electric Co., Schenectady, N 

Ideal Commutator Dresser Co., 1008 hom Ave., Syca- 
more, Ill. 


SOCKETS, Electronic Tube 
Electronic Mechanics, Ine 201 E. 12th, New York 
| ae A 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elee. Co., Hartford. Con: 

General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicace 
Ill. 

Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp 
34 Forest, Attleboro. Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil 
Fos.”’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wileo.”’ 


ELECTRICAL MANUFACTURING 










IMIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


d SINCE 1849 WATERVILLE, CONN. 

















E.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


8 64 D.P And are ideally suited for projectors, dispensing 
to A anus : rie 5: 7 : : : 
evices, heat controls, advertising displays, mixers, 
. . a“ “ . . 
<i eee right to avoid “headaches small pumps, motor testers, and all similar 
: : applications. If you are designing fractional h.p. 
in the assembly line. motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
OE Aen es eres tion Sheet will enable us to make constructive 
2635 W. CANTON STREET: CHICAGO recommendations for your job. 


For 20 yeors this Company has been known os Mechanical Specialties Mig. Co. ELECTRIC MOTOR CORP.. Racine. Wis. 
NN OOOO a eS ee 


NGS a TS IEEE: eR ORI 
Ans/iucan Decals AUTOMATIC 
SpeedUp Your Sales ELECTRIC 
VALANCE WINDOW SIGNS 
cA PoINT oF SALE Door Signs 
TRUCK LETTERING 
LABELS & TRADEMARKS 













oF Gear Specialties 


N CS °o 





















Your dollar buys more when 
you use American Decal-Trans- 
fers ... the modern method of 
product identification ... for 
g, trade marks, directions, point of 
sale advertising and dealer 
truck signs. Individually de- 
signed, they can be made your 
most valuable sales building 
force as your story is told over 
and over again to countless 
thousands daily. American 
Decal - Transfers are colorful, 
permanent and easy to apply 
en any surface. Learn how 
these inexpensive sales builders 
will pay you handsome divi- 
dends. Write for samples and AS=q)ye== 
complete information. 








FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick || 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 

etc. Available for operation on D.C. or A.C. circuits, 

any voltage, any contact combination. 











Just a few examples of Decal 
Transfers in the electrical 















Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 


A WIDE VARIETY OF TYPES| 
| 


AMERICAN DECALCOMANIA CO. 


4326 FIFTH AVE. CHICAGO, ILL. 1019 WEST VAN BUREN STREET CHICAGO 


WIRE SPRINGS 


AND SPECIALTIES 


—_ 

ALL SIZES —— 

ee 

—. 

Z eee tas) —: 


> ALL METALS 


SEND US YOUR INQUIRIES 


UD Se 


rae ae 


CLEVELAND, OHIO 


H-C swircues 






For accurate con- 
trol. <A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 


ah YL 


WIRE 
re FORMS 


STAMPINGS 


HUNTER PRESSED STEEL CO. 
LANSDALE, PENNA. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
@ order. Also washers and stampings of any @ 
metal 
Low Prices 





Quick Service 


Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 








POWREX MFRCURY SWITCHES 


For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
{90 Willow St. 
Waltham, Mass. 











PEAK LOAD 
MERCURY SWITC HES 


Sturdy--- Devendable---Reasonable 
Write for Literature 


E. MACHLETT & SON 
£22 E. 23rd St. New York, N. Y. 












MAPE of Aluminum 


T A i, | NAL or eee: Plain 
or st dered. 
Ne S ee amped as ordere 


styles — widths 
from % to 4 in. Write 
for free samples & prices. 


NATIONAL BAND | Newport, Ky 
& TAG CO. Dept. 9-326 


marking wires 
cables, etc. 








Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 
LASTIK PRODUCTS CoO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 








SOLDERING COMPOUNDS 


Stick, Paste Flux, Salts Fluid 

Gardiner Metal Co., 4818 S. Campbell <Ave., Chicago, 
Il 

General Electric Co. Section Q-8910, Appliance and 


Merchandise Dept., Bridgeport, Conn 
Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Solder- 


ing. 
SOLDERING POTS. See Pots and Ladles. 
SPEED INDICATORS. See 1 


also Stroboscopes. 


‘achometers; 


SPEED REDUCERS. See ‘‘Motor Speci- 
fications for Designed-in Power Appli- 
eations’’, elsewhere in this issue. 


SPEED REGULATORS. See Controllers, 
Motor. 


ae oe Metal 








Meti Coating ¢ of America, 495 N. Third, Phila- 
lelphia Pa. 

SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

Barnes C¢ Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barr Gibson- Raymond Div of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich 

Cu r Spring C¢ 10270 Berea Rd., Cleveland, O. 

Dunt Bros. Cr Bristol, Conn 

Gi n ¢ D., Div. of Associated Spring Corp., 
1x00 Cl r Ave Chicago, Ill 

Hubbard S e Ce. BE DD 690 Central Ave., Pon- 
tiac Micl 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring C¢ 12 Grove Ave Plainville, Conn 

Raymond Mfg. C« Div. of Associated Spring Corp., 


Corry, Pa 


a agg ed fil 
Cullman WI 1328 Altgeld, Chicago, Il] 


ee ee Metal 





Aluminum Goods M Co Manitowoc, Wis 

American Emblen Co Inc Box No. 116R, Utica, 
N Y 

Barnes C¢ Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Guarantee Specialty Mfg. Co 9610 Carr Ave., Cleve 
land, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia <Ave., Providence, 
a 3 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry P 


Shakeproof Lock Washer (C« 2533 N. Keeler Ave., 

Sherman Mfg. ¢ H. B gattle Creek, Mich 

Thomas & Skinner Steel Products C¢ 1111 E. 23rd, 
Indianapolis, Ind 

Whitehead Stamping Co., 
Detroit, Micl 


1675 W Lafayette Blvd., 


STAMPINGS, Small, Non-metallic 





Continental-Diamond Fibre Cc Newark, Del 
Formica Ir sulatic n Ce 4638 Spring Grove Ave Cin 
iti, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
t De 

Lit In I re ye Newport Del 

Ri is ( 1 Park (Chicago), Ill 

Tay Fibre C¢ Norristown, Pa 

Wilmingt Fibre Specialty Ce Wilmington, Del 


STARTERS, Motor. See Controllers, 
Motor 


STEEL BARS & SHAPES 


Ar «& Wi re ¢ Rockefeller Bldg., Cleve 
nd, O United State Steel Corp. Subsidiary 
Ryerson & Son, Inc., Jos. T., Chicago, Il 


STEEL, Magnet 

Cinaudagrap Corp Magnet Steel Div., Stamford 
Cont *"Nipermag.” 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 
Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


STEEL SHEETS. See Sheets, Steel. 


ae SHEETS, Enameling 


Rolling Mill Co., 2310 Curti Middletown, 
oO Armee 
( negie-Illine Steel Corp Pittsburgh, Pa. (United 
Stat Steel Corp. Subsidiary 
Granite Cit Steel Ce Granite City, Tll 
Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


STEEL, Stainless 


Acme Stee ( 2846 Archer Ave Chicage Til. 
striy Superstrip 

\ ic R ng Mill €« 2310 Curtis. Middletown, 
oO Strir Sheets Plate Arr 

Ame in Steel & Wire Cc “Rocke feller “B ig., Cleve- 
ind, O United States Steel Corp. Subsidiary 

Car: I Steel Corp Pittsburgh, Pa. United 
Sta s Corp Subsidiary.) 

Ryerson & Son, Inc Jos. T., Chicago, Il. 

s s & Steel ¢ Lockport, N. Y. 





STecEeEL, Strip 

Acme Steel C¢ 2846 Archer Ave., Chicago, Il Cr 
and Hot Re lled, Galvanized, Colored Striped 
Superstrip.”’ 


American Rolling Mill Co., 2310 Curti Middletown 
Ohio ““Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary 
Zarnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, I 

Thomas Steel Co., Warren, O (Bright Finisl Zit 
Coated, Copper Coated.) “Thomastriy 

STRAPPING, Box 

Acme Steel Co., 2846 Archer Ave., Cl igo, Ill. 

STRIPPERS, Wire 
Pyramid Products Co., 2309 S. State, ¢ ago, Iii. 

Wire Stripper Co., 1727 Eastham Ave E. Cleveland 
Ohio. 

STROBOSCOPES 

General Radio Co., Cambridge Ma Edgerton,’ 


“*Strobotac.”” 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

General Electric Co., Section Q-8910 Appliance 
Merchandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington, Newark, N. J 

Brown Instrument Co 1466 Wayne Ave Philadel 
phia, Pa (A Division of Minneapolis-Honeywel? 
Regulator Co.) 

Durakool, Inc., 1073 N. Main, Elkhart, Ind 


General Electric Vapor Lamp Co S87 Adams, Ho 
boken, N. J ‘“‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt 
Hart Mfg. Co Hartford, Conn Diamond H 


Jefferson Electric Co., Bellwood, Til 

Machlett & Son, E., 222 E. 23rd, New York, N. ¥ 
Mercoid Corp 4201 Belmont Ave.. Chicago, Hl. 
Powrex Switch Co., 190 Willow, Waltham, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Electronic Mechanics, Inc., 201 E, 12t New York 
is) oe 


Muter Co 1255 S. Michigan Ave Chicago, Ul. 
Shalleross Mfg. Co., Collingdale, Pa 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadie 
Allen-Bradley Co., 1309 S. First, Milw — Wis 
Arrow-Hart & Hegeman Elec cx Hartfor i. Con 


Dunn, Ine., Struthers, 138 N. Juniper, Phi! adelphia 
Pa Dunco.”’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Hart Mfg. Co Hartford, Conn Diamond H.’’ 


Micro Switch Corp 1 East Spring, Freeport, Ill ’ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 

For Electric Range and Small Motor Control 
Arrow-Hart & Hegeman Elec. Co Hartford, Conn. 
General Control Co., Cambridge, Mass 
General Electric Co., Section Q-S8910 Appliance ar 


Merchandise Dept., Bridgeport, Conr 
Hart Mfg. Co., Hartford, Conn Diar ; 
Heineken Machinery Corp., 95  Libert New York 
a | (Sealed Type.) 


SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201 Schenectady a on 

SYNTHETIC RESINS. See Plastics 

TACHOMETERS 

grown Instrument Co., 4466 Wayne Ave Philadel 
phia, Pa (A Division of Minneapo Honeywe 


Regulator Co.) 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicag 
I} 

Sticht & Co., Herman H., Dept. EM., 27 Park P 
New York, N. Y 

Veeder-Root, Inec., Hartford, Conn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Dept. 9-32, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, It. 


TAPE, Cotton, Linen, Silk 

Anchor Webbing Co., Pawtucket, R. I 

General Electric Co., Section Q-8910, Appliance ar 
Merchandise Dept Bridgeport, Conr 

Insulation Manufacturers Corp., 565 W Washingtor 
sivd., Chicago, Ill 

Mica Insulator Cc 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, 1 Pittsburgl 
Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newart Del 

Insulation Manufacturers Corp., 565 W Washingtor 
slvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-8910 Appliance and 
Merchandise Dept Bridgeport, Conr Paragon 
Insulation Manufacturers Corp., 565 W Washingt 
Bivd., Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburg} 
Pa. 
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Made to order Cold Upset and Rolled Thread 
products by Progressive are assurance against 
time and labor troubles in assembly operations. 
It will pay you to consult our specialists before 


@iline placing your next order. Their suggestions may 
PROMCO show you the way to greater fastening economy. 
Sy 











She PROGRESSIVE MFG. CO. 


TERRIN CSC TON--+ CONNEC Tt Cee 


THE FASTEST 
WAY TO SHIP 









That’s how your shipments, spare 
parts, replacements, speed when 
you send them by AIR EXPRESS 
—2500 miles overnight. Complete 
day and night service to 220 cities 
and all points between in the aoueet ane 
United States and Canada. Direct to 32 
Latin-American countries, Honolulu and 
the Far East. Prompt, receipted pick-up and delivery. Low cost. 
For service or schedules, phone any RAILWAY EXPRESS 
office, and ask for AIR EXPRESS DIVISION. 
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FUNDAMENTALS 


of Steeve-type 


BEARINGS 


Engineers, Designers and Metal- 
lurgists will find this Johnson File 
Folder of great value in their daily 
work. Such subjects as Alloys, Bear- 
ing Design, Lubrication, Sheet Metal 
Bearings, Laminated Bearings are 
but a few of the many items covered. 
Each subject is treated in an easy to 
understand method. 


The series, complete, is available in 
a handy folder that will fit right 
into your files. By using this method 
you can keep fully informed on all 
phases of sleeve-type bearings—at 
no cost to you. Simply drop us a 
line on your business letterhead— 
or state your connection. The com- 
plete series will be forwarded en- 
tirely without obligation. Why not 
write—TODAY. 


Likewise, if you have a bearing 
problem, we offer you the service 
of our engineering and metallur- 
gical department. Our more than 
thirty years exclusive bearing ex- 
perience enables us to make recom- 
mendations based entirely on fact. 
Consult first with Johnson. 


JOHNSON BRONZE 


570 S. MILL STREET - NEW CASTLE, PA. 


EE Sot: . =< 
I -” Ve BEARING HEADQUARTERS 
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NIMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


i IMPERVIOUS VARNISH CO. 


| Koppers Bldg., Pittsburgh, Pa. N 
oe es 


When you need 


THERMOSTATS 


be sure to specify 
















| DUNCO 
It’s your best assurance 
PT CMCC sat iP 
CLAMP ON 
MME | STRUTHERS DUNN, Inc. 
IMMERSION. 
and MERCURY 138 N. Juniper St., Philadelph Pa. 
| TUBE TYPES 
i ° 
i Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. SIGNALJK WIXSET 








ELECTRIC HEAT 


From Room to Furnace | FY e N | 
Temperatures. yeacn mame 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 
, on . 619 N. 54th St., 
Harold E. Trent Co. | S 


*hiladelphia, Pa. 





WATLOW HE ie The Complete Line 
Cc Tt. , Strips, 
TS eer eee 
Standard types or engineered to 
YOUR needs 


TVG) Bee te | ett eee 
THERMOSTATS 


110-120V A.C. or D.C. — for low 
amperage Heating Devices. Espe- 
cially recommended for Heating Pads. 


MIDGET THERMOSTAT 
10 Washington Place New York, N. Y. 








SHERMAN @ The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 
rolled. Bulletin 13. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


Solybbers & TERMINALS 








PAPER TUBES 


SPIRAL WRAPPED 
SQUARE —RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Il. 
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TAPE, Varnished Fabric 
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Co., 
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Irvington 


Mica 
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Haven, ¢ 


Section Q-S8910 


Bridegport 
Manufacturers Corp 
Blvd Chica 

arr 
Insulator 


Insulator 
200) Varick 


lec. & Mfg. Ce 


TAPPING MACHINES. 
Tapping 


TERMINALS, Plain and 


Shakeproof 


Chicage 


I 


Lock Washer Co 


Cc 
New 
7-N 


Se 


Conn 
W 


Irvington 


N 


e 


Applian 


Washingto: 


York 
E. Pittsburgh 


_Locking 


N 


N 


Y 


Machines, 


Keeler 


TERMINALS & CONNECTORS 


Jones, Howard B., 2300 Wabansia Ave 
Terminals and Terminal Plates.) 
Littelfuse Laboratories 41252 Lincoln 
Ill For Fuses 

Patton-MacGuyer (x 17 Virginia Ave 
a 

Sherman Mfg. Co., H. B., Battle Creek 

Waterbury Button Co Washington Ave., 
Conn 

TESTERS, Coil 
See also Instruments 

Clough-Brengle Co., 2813-H W 19th, 
(Oscillographs. ) 

Sticht & Co., Herman H Dept. EM 
New York, N. Y Oscillographs. } 

Sundt Engineering C« 4252 Lincoln 


Ill (Neon. ) 
Weston Elec] 
Ave., Newark, 


Instrument Cory 
J 


N. 


TESTING LABORATORIES 


Electrical 


New Y¢ 


Testing 


TK 


N 


Y 


Laboratories 


THERMOSTATIC METAL. 


Thermostatic. 


THERMOSTATS 
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80th & 


Chicago 


Ave 


Ave 


Ill 


Chicago 


Providence 


Mic! 


Chicago 


Ave., 
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Waterbury 


Il! 
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Chicago 


Frelinghuyser 
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See 


End 
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Metal, 


Arrow-Hart & Hegeman Elec Cr Hartford, Conn 
Brown Instrument (Cx 1466 Wayne Ave Philadel 
phia, Pa A Division of Minneapolis-Honeywell 
Regulator Co 

Dunn, In Struthers, 1388 N. Juniper, Philade phia 
Pa Dur 

General Electric ¢ Schenectady, N. Y 

Hart Mfg Hartford, Conn Diamond H.’ 

H-B Instrument Cx Tri 2531 N. Broad, Philadel 
phia, P: 

Mercoid Cory 4201 Selmont Ave Chicage Ii! 
**Pyrothert Sensatherm Vasaflame 

Midget Thermostats, 10 Washington P! New York 
N. ¥ 

Wilcolator Ce Newark, N. J 

TIMING DEVICES 

Eagle Signal Corp., Moline Ii} **Microflex.’’ 

General Electric Co., Dept. 6E-201, Schenectady, N. Y 
Hart Mfg. Co Hartford, Conn ‘Diamond H 

Sticht & C¢ Herman H., Dept. EX at Pa | 
New York, N. Y. aia 

Thompson Clock Co., H. ¢ Bristol, Conn 

United Cinephone Corp., 43-37 33rd Long Island 
Cty, XN. 

Walser Automatic Timer Cx Graybar Bldg New 
York, N. ¥ ; 

TOOLS & JIGS 

Stein & ¢ Wm. P 124 St Paul, Rochester 
ms x 

TRACING PAPER. See Paper & Cloth, 


Tracing. 


TRANSFORMER CORES. 
Transformer. 


see 


Cores, 


operated 


TRANSFORMERS 
For built-in  applicatior te electrically 
machines appliances and equipment E 
American Transformer C« 177 Emmet, Newark, N 
Davis & Co Inc Dean W., 547 W. Fulton, ( 


cago, ll 


l 


J 
*hi- 


General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn 

General Radio Cx Cambridge, Mass **Variac.’’ 

Jefferson Elec. Cc Sellwood, Ill 

Sola Elec. Cc 2525 Clybourn Ave., Chicago, Il 

United Transformer Corp., 2 Spring New York 
N. Y 

“—— Elec. Corp., 6400 Plymouth Ave., St. Louis, 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Electric & Mfg. Cx 7-N, E. Pitts 
burgh, Pa 

TUBES, Paper (Spiral Wrapped) 

Paramount Paper Tube Cx 2035 Charleston, Chicago, 
[il Square Rectangular, Round Shapes.) 

TUBING, Brass & Copper 

Iisco Copper Tube & Products Co., In Dept. EM., 
5629 Madison Rd Cincinnati, O 

Scovill Mfg. Ce 65 Mill, Waterbury, Conn 

TUBING, Laminated Phenolic 

Continental-Diamond Fibre Co., Newark, Del Cel 
lulak 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 FI 12th, Wilming- 
ton, De 

General Electric Co., Section P-899, Appliance and 
Merchandise Dept., Bridgeport, Con: Textolite 


Mica Insulator (« 200 Varick, New York, N.Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite 

Richardson Co., Melrose Park (Chicago), Tl Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa 


Taylor Fibre Co Norristown, Pa : 
Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford, Pa. ‘‘Micarta.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co Newark, Del 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 


Lincoln Fibre & Specialty Co Newport, Del 

National Vulcanized Fibre Co Wilmington Det. 
“*Peerless,’’ “‘Vul-Cot 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co Wilmington Del. 


Fyberoid,”’ ‘‘Ohmoid.”’ 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

Anchor Webbing Co., Pawtucket, R. I 

Brand & Co., Wm., 268 Fourth Ave., New York, 
XN. Y “purbo.”” 

General Electric Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co Irvington, N J 

Mica Insulator Co 200 Varick, New York, N. Y. 
‘*Empire.”’ 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes 

Callite Products Div Eisler Elec Corp., 547 9th, 
Union City, N. J Kulgrid.’ 


Fansteel Metallurgical Corp., North Chicage I 


UNDERCUTTERS, Mica. See Slotting 
Machines & Tools. 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electrie C¢ Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Warren Elec. Appliance Co Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts 
burgh, Pa “Chromalox 


UREA COMPOUNDS. See Plastics. 


VACUUM SWITCHES. See Switches 
Vacuum. 


VALVES. See “‘Where to Get Control 
Devices for Designed-in Use,’ else- 
where in this issue. 


VARNISH, Insulating 
Acme Wire Co., New Haven, Conn. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 


‘Chinalak Electric Lacquer,’’ ‘‘Synthite.’ 
General Electrie Co., Section Q-8910, Appliance and 
Merchandise Dept., Bridgeport, Conn. Glyptal.”’ 
Impervious Varnish Co., Koppers Bldg., Pittsburgh, 
Pa 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 
Harvel.”’ 

Lastik Products Co., Inc., 8070 American Bank Bldg., 
Pittsburgh, Pa 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Linolac 

Sherwin-Williams Co., Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 


Pa. 


VITREOUS ENAMEL RESISTORS. See 


Resistors, Power Circuit. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 
Felters Co., 210 South, Dept. EM., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

teall Tool Co., East Alton, III. 

Butcher & Hart Mfg. Co., Toledo, O 

Eaton Mfg. Co., Massillon, O 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phil2., 
Pa 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 

Thompson-Bremer Co., 1640-A W. Hubbard, Chicago, 
Ill 


Washburn Co., Worcester, Mass. 
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CREATED FOR MODERN 
DRAFTING ROOM USE 


With the introduction of the Mars Lumograph 
Pencil, reproductions from pencil originals 
became universally practical. A new, patented 
light resisting element, found only in Mars 
Lumograph, produces sharp, clear blueprints. 
Ic is no longer necessary to make tracings, or 
“ink in” your finished work. The majority of 
your drawings can be blueprinted successfully 
from your Mars Lumograph originals. 
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Give your pencil drawings a new 
blueprinting strength with the Mars 
Lumograph pencil. There are seven- 
teen true degrees, from ExExB to 7H. 


THERE 1S NO SUBSTITUTE FOR 


MARS LUMOGRAPH |) | 


J.S. STAEDTLER, Inc. fig $1.50 PER READY TO COOPERATE | 


53-55 WORTH ST., NEW YORK S DOZEN 








pe F Atk your The trend is towards the use of molded | 

KEUFFEL & ESSER CO. CHARLES BRUNINGCO., Inc. cate iio a parts in electrical equipment wherever 
hh RE ren orci possible—and that is where Kurz- | 
aaa Kasch comes in. | 


Kurz-Kasch helped to pioneer the 


modern art of plastic molding and have | 
10-Day FREE TRIAL many tool makers and molders whose | 


experience dates from those early days. 








Try Either Stripper in Your Own Plant Send us your wire 
specimens and specifications so that we may accurately gauge your 


1 needs before shipping machine and instructions. Literally thousands of different jobs 
/ COLONIAL have wended their way through Kurz- 


Wire Stripper Kasch departments, some of them | 
Gibian: tides simple, like dials and knobs for radio, | 
Enthusisstically endorsed by others large and very difficult to mold. | 


leading manufacturers. 
Cuts clean and even—twists 
‘ and brightens wire, ready for 
soldering. No springs. Cen- 
J trifugal action on_ blades. 
Strips all kinds of wire up to 
2’ in diameter. Speeds pro- 
duction. Cuts costs. Saves 
money. Gives excellent serv- 
ice. Furnished in bench model. 


Write f ipti ; 
we eae Molders of bakelite, beetle, plaskon 


—all the favored materials. Can use 
; a Bench Type your molds or build new ones for you 
Wire Stripper at reasonable cost. | 


No Motor 

Automatically Grips and Strips in 

7 One Operation n c 

No pulling. It grips, strips and - 

releases with one EASY foot J » 
pressure. Either single or - 

parallel cord, or two wires Dayton Ohio 

stripped with one operation. / 

Blades for all types of wire. 





Make Kurz-Kasch your source for all 
molded parts. Their experience will 
stand you in good stead. 












cvetheed: eerything ia sighe- | Branch Sales Offices 
a —_ © Sedan Seat obs canpie. NEW YORK, CHICAGO, CLEVELAND, DETROIT, 
Write for Circular and New Low Prices ST. LOUIS, LOS ANGELES, DALLAS and MILWAUKEE 


Also Manufacturers of E-Z HAND Wire Strippers 


PYRAMID PRODUCTS COMPANY 
2309 So. State St. CHICAGO, ILL. 





KURZ-KASCH Inc. 
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EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 








WASHERS, Metallic 


















.. . to designate Ff 


interest to your 


the 


in pla 





it is realized by your plant as a whole. 


\ ( \ 
ZINC—Strip zinc for commercial America “Ena 
uses Amer can Steel & Wi 
Beld Mt ( } 
THE PLATT BROS. & CO. [OSs 
Waterbury, Conn. eetttladetphia, Pa, 
R Ca Corp 
s Mri ( 


WIRE, Copper Clad 


After you have had the opportunity of thoroughly reading this 


Third Annual PRODUCT DESIGN Number of ELECTRICAL 
MANUFACTURING, let your associate designers, engineers and 


executives share the interesting content also. 


2 Gu B Pi 

M Wire ¢ Por Huron 
re (% Rockefeller Bldg Cleve 
States Steel Corp. Subsidiary 
} W Van Buren, Chicago, Ill 
12) Lexington Ave New York 

ur 2204 Washington Ave 
John A Trentor N. J 


530 Ri ige, Rome, N. Y 


M Co., 9610 Carr Ave., Cleve Callite | Di I Elé Cory 7 
land —; ‘ : F ith, Union City, N. J 
Hubbard Spring ¢ M. D., 690 Central Ave Pon 
i sean MA WIRE, Copperweld 
{ Whitehead Stamping Ce 1675 W Lafayette Blvd Callite Product Div Eisler Ele Corp 47 «39th 
| Detroit, M Union City N. J 
‘ General Cal Corp 420 Lexington Ave New York 
WASHERS, Non-metallic. See Fibre, XN. 
A anized; also Plastics; also Cera- . a 
‘ phew —— WIRE, Fixture. See Wire, Insulated. 
i nics 
1 
WIRE FORMS 
WAX AND arene cat 3 American Steel & Wire Co., Rockefeller Bldg., Cleve 
Sealing and 1 oa eee eee & Oath e as land, O United States Steel Corp. Subsidiary.) 
Finishing; Chatterton’s Compound; Seating ‘ Barnes Ce Wallace, Div. of Associated Spring Corp., 
mer : 4 , Bristol, Conn 
PORE S70. eo S25, Se ee ae = J Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 
‘ . ci Ele a 2 ride ; = a Pe ease Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
el ina t > ge ore ° on 7 : : Mass 
Mica Insulator Ce 200 Varick ot get a x \ Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
Sau re n Cements , 23 Freeport R ittsburgl tiac Mict 
Pa Hunter Pressed Steel Co Lansdale, Pa 
} Roebling’s Sons Co., John A., Trenton, N. J 
t WHEELS, Blower ex ; Raymond Mfg. Co., Div. of Associated Spring Corp. 
I Janette Mfg. ¢ 6 W. Monroe, Chicago, Ill Corry, Pa. 
i Torrington Mfg c Torrington, Conn 
; : WIRE, Insulated 
! WINDING MACHINES, Coil . See also Cable Heavy Duty; Cord, Flexible.) 
i Belden Mfg. C« 44 W. Van Buren, Chicago Ill American Enameled Magnet Wire Co Port Huron 
i Ideal Commutator Dresser Co., 1008 Park Ave., Syca Mich 
\ more, I ; American Steel & Wire Co., Rockefeller Bldg., Cleve 
t Universal Winding Ce P. O. Box 1605, Providence, land, O United States Steel Corp. Subsidiary.) 
' x F Leesona Duo-Matic Belden Mfg. Ce 14633 W. Van Buren, Chicago, Ill. 
Colo-rubber Nitre 
WIRE, Bare Boston Insulated Wire & Cable Cx Dorchester, Mass 
Aluminur Copper Phosphor Bronze Steel Iron. Diamond Braiding Mills, Chicago Heights, Ill 
See a Tungsten; Molybdenum Gavitt Mfg. Cc In Dept K Brookfield, Mass 


Use the Routing Form on 
the Front Cover 


eatures of 


associates 


nt 


Of course you will be impelled to retain this copy for your own handy reference. 
may we suggest that you first make sure that your co-workers also have the opportunity to review 
its many valuable articles on design and engineering. There is much of vast importance on trends 
and developments in product evolution that everyone in your plant should read and digest. 


lf you observe something of particular significance to your own product development, you might 
underscore it. Then call the other fellow’s attention to it by making reference to the page number 
on the front cover opposite his title or department. 


By thus spreading the reading of such an issue over all interested personnel, the utmost value of 


Lexington <Ave New 
Peerless Mid-Rip 
Section Q-8910, Appliance and 


General Cable Corp., 420 York 
a. Enterite,’ 


General Electric Co., 


Merchandise Dept Bridgeport, Conn “GE Flex 
Deltabeston 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke 
Mass 

Rockbestos Products Corp., 720 Nicoll, New Haven 
Conn 

Roebling’s Sons Co., John A., Trenton, N. J 

Rome Cable Corp., 330 Ridge, Rome, N. Y 


Winsted Division Wire Co Winsted, Conn 


WIRE, Magnet 
Acme Wire Co., New 


Hudson 


Haven, Conn 


American Enameled Magnet Wire Co., Port Huron 
Mich. **Vega-Chromoxide.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Cotenamel,’’ ‘‘Celenamel,”’ Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York 
me, 

General Electric Co., Schenectady, N. Y 

Rockbestos Products Corp., 720 Nicoll, New Haven 


Conn. 
Roebling’s 
tome Cable Corp., 
Winsted Division 


Sons Co., John A., Trenton, N. J. 
330 Ridge, Rome, N. Y. 
Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

toston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. **Tophet,’’ 
“‘Cupron,”’ ‘*Fecraloy,’’ ‘*Hilo,’’ **Cobanic,’’ 
**Radiocarb,’’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J., 
**Advance,’’ “*Hytemco,”’ *‘Nilvar,’’ 
“Comet,” “Gridnic,”’ ‘Radioohm,’’ 
“‘Midohm,”’ ‘‘Lohm,”’ ‘‘Lucero.’’ 


“‘Nichrome,”’ 
**Magno,”’ 
““Ohmax,”’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Co- 
pel,’’ “‘Chromel-Alumel.”’ 

Jelliff Mfg. Corp., C. O., Southport, Conn. “‘Kan- 
thal.’”’ 

WIRE STRIPPERS. See Strippers, Wire. 

ZINC 


New Jersey Zinc Co., 160 
“Horse Head.”’ 
Platt Bros. & Co 
Wire & Strip.) 


Front, New York, N. Y. 


Waterbury, Conn (Fuse Metal, 
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CUT COSTS 


SPEED PRODUCTION - 





Use Gilbert Grip-Tite Piugs 
| AND ASSEMBLY MACHINES 


Averaging over 500 attachments an hour Gilbert machines 








k 
give lowest cost assembly. Arrive ready to operate. 
Loaned to quantity plug users without charge. 
’ Grip-Tite Plugs made in 
. three sizes for rubber, rayon 
and heater cords; are screw- 
y less and solderless. Spring 
Tension Blades assure firm 
i grip in receptacle. 
ne Approved by Underwriters’ Laboratories. 
Meets specifications of |. E. S. tests. 
Write for samples and quotations. 
ae 
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And Now! 






@Perfect Distribution 
LIGHTUPYOURPANELS °° 

@Does Not Affect 

Operation of Instru- 

ment 

@Bulb Can Be Re- 
WITH al ET placed in lighting 

attachment without 

opening sealed In- 

strument 
FRONT ILLUMINATION — eties oi Lino kes 

Out of Instrument 

and Permits Use of 

Metal Dial 

@Low Cost 










Triplett manufact- 
ures a complete 
line of electrical 
measuring instru- 
ments embracing 
round, square, rec- 


~ tangular; molded 
‘i i tal cases 
Model 426 with- Model 426, anal oniar sm 


outFrontIllum- showing Front 
ination. A new 
highly attractive 
four inch square 
modernistic de- 
sign featuring 
extra long scale 


1 ; 5 for radio, electrical 
NOTE \ Illumination and general indus- 
LIGHTING \ attachment. This trial applications. 


| ATTACHMENT is an exclusive 
IS ENTIRELY/ Triplett devel- * 
EXTERNAL opment. Fits on 
front of case and Rear illumination, 


length. Stocked is entirely external with the lamp in- 
in all popular ranges. to instrument itself. side the case, also 
Front illumination Front illumination also can be supplied, 
available in 3’ and available in other preferably in the 
larger cases. models. smaller size cases. 


if You Have An 
Electrical Instru- 
ment Problem... 
Write to Triplett 


. state... 


The Triplett Electrical Instrument Co. 
3110 Harmon Ave., Bluffton, Ohio. 


—Please send me more information on Model 426. 


—lI am also interested in .............. 
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/ a New Principle, 
+  Lower-Priced 


SNAP-ACTION THERMOSTAT 


Seiten ce 


1. New Principle snap -action 
makes this thermostat cost less. 


as Rugged Contruction in every 

part—substantial porcelain base. 

3. Application practicallyunlimited 
canbe built in or surface mounted, 


aS 


4. Temperature Range—1(0° F. to 


600° F.—sensitivity or —10° F. 
5. Rating —20 Amperes—125 Volts 
A.C. only. 


6. Contacts single pole snap-action. 


@ Quick to anticipate trends and changing requirements 
in the electric appliance business, Wilcolator again scoops 
the field with its new principle snap-action thermostat. 
Here, in one small, finely designed unit, is a low priced, 
high capacity, precision thermostat for use on electric 
appliances where close control of temperature is desired. 


@ Its low price, wide application to various installations 
and rugged construction make it the logical choice for 
manufacturers needing a dependable instrument. Send 
for full details today. 


WILCOLATOR 


THE WILCOLATOR COMPANY, NEWARK, 
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PRESSED STEEL® 
POWER RHEOSTAT 


Solves the problem of Multi- 
Plate and Dead Shaft Mounting 


This new Ward Leonard design includes features 
of compactness and sturdiness that are of interest 
to you. It is built on the lines of the 6”, 8” and 
13” Vitrohm Pressed Steel Rheostats and includes 
the same flexibili- 
ty of mounting ar- 
rangements. New 
descriptive bulle- 
tins give full in- 
formation. Send 


for them. 

8 
Bulletin 69 is just off 
the press. It is devoted 
entirely to the 4” 
Vitrohm Pressed Steel 
Rheostat. 


The 4° Rheostat is available for Bulletin 60 describes 
front or back of board mounting. the large sized Vitrohm 
In multi-plate arrangement design Rheostatthat has served 
assures the contact arms always industry for nearly half 
in step. a century. 


WARD LEONARD 


Control devices since 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me bulletins Nos. 
Name 

Firm 

Address 


City 
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® Research and testing, then more research. To the S-W | 
Chemist it’s a constant struggle for improvement. 
That's why we say, "S-W Ajax Insulating Varnishes 
give ‘engineered performance’ ”. Back of them are 
laboratory and manufacturing facilities unparalleled 
in the industry—plus the experiences of leading motor, 
transformer and other coil manufacturers who have 
cooperated in perfecting Ajax Varnishes to meet spe- 
cialized requirements. Extreme penetration, thoro set- 
ting up, high dielectric and greater mechanical 
strength, and resistance to water, oil, alkali and acids 
are qualities that make Ajax Varnishes 
good insurance against insulation failures. 

Why not let the S-W Finish Engineer 
solve your insulating requirements? Write 
The Sherwin-Williams Co., Cleveland, 
Ohio, and all principal cities. 































SHERWIN-WILLIAMS | 
INSULATING VARNISHES 
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THE WAY THEY DO IT AT Scovill Mfg. 


Seymour Mfg. 


ACTURING CO., CHICAGO | Sisisten tc vas 
HAFNER MANUF “7 Shalleross Mig. 
Sherman Mfg. Co.., 
(TOYS AND HARDWARE) Sherwin-Williams C 
Signal Electric Mfg. 
Simplex Mfg. Co. 
: : + SKF Industries, 
This young man installs a complete Sola Bistite Oo. 
power plant in a locomotive in Speedway Mfg. 
‘ Spring Washer Industry 
a few seconds. c “— Staedtler, Inc., J. S 
Stanley Tools 
Star Porcelain Co. 
+4? a Sta-Warm Electric 
Of course, it's only a toy loco Stein & Co., Wm. 
motive—and the power plant, a Sticht & Co. Herman. 
° Stokes Machine Co., F. J 
small spring motor. . . But the SURAMNG OC ODS IN cna wens lewis eeu ye sere ates enema Seem 
assembly operation would take a Stupakoff Laboratories, 


Superior Carbon Products, ‘Ine 
lot longer if the operator were not 


SS MEUING: SIND. | «52 ss bok bce tora eh oa oe ek Kaa eee eee 29 
using a Haskins BV Screw Driver. Taylor Fibre Co 
Thomas Steel Co. 
Thomas & Skinner Steel 
: i Thompson-Bremer & C 
Haskins Power Drivers speed up Thompson Clock Co., 
. . rews and ‘Timms Spring Co. 
production by setting scre pees ae 
nuts uniformly and quickly ... Trent Co., Harold : 
— predetermined degree of mo Triplett Electrical Instrument 


tightness . . . with a minimum of 


nion Carbide & Carbon Corp 
effort on the part of the operator. 


U 
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United Transformer Corp 
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The Haskins Method of Setting 
Screws and Nuts and the 8 Equip- | Veeder-Root, Inc. 

ments made for this purpose are : Wagner Electric Corp. 
described in Bulletin No. 54-S. | felecr Swtowatic Eimer 


ard Leonard Electric Co 
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makes the job easier 


Thousands of men like you have 
found it easier to secure the ad- 
vantages of compactness, lowered 
costs and attractive appearance 
with MASTER motors built to meet 
exactly their individual require- 
ments. Investigate MASTER'S un- 


usual ability to serve you promptly 
and economically. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 
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